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The Federation’s Meeting 

ITH the date only two weeks away it becomes 

more and more apparent that the first meeting of 
the American Engineering Council will be a very impor- 
tant gathering, even though the civil engineers should 
refrain from entering the organization. To date (this 
is written Nov. 1) the names of sixteen member bodies 
have been announced, including, as the great nucleus, 
those of the national societies of mechanical, electrical 
and mining engineers. The membership now repre- 
sented is 40,000 and the organizing committee expects 
that when the meeting comes to order Nov. 18 not less 
than 60,000 engineers will be represented. This is a 
formidable showing. What action the council takes can- 
not be a matter of indifference to any engineer. It will 
stand in the eyes of the public as representative of the 
engineers of this country. What it does, then, on Nov. 
18 and 19, will have the deepest interest. 


Water-Supply Needs 

NTIMATE studies of water-works consumption and 

pressure in total and by districts and of correspond- 
ing population growths are essential to such forecasts of 
water-works enlargements as are required from time 
to time in any growing city. The larger the city and the 
more diverse its topography and industries, the more 
complex will be the problem of planning the water-works 
to meet future needs. Such studies demand a competent 
permanent engineering staff, some member of which has 
ample time to devote to the subject. The article on p. 
886 details some of the work done at Cleveland, Ohio, in 
making ready to forecast the water-works needs of that 
city. The part played by pitometer surveys and by 
recording pressure gages is worth noting. The need 
for a reliable population count oftener than the national 
decennial census is illustrated anew by the various 
estimates of population to which Mr. Ruggles felt it 
necessary to resort. 


Magnificent Isolation 


REIGHT distribution at New York was commented 

upon in these columns last week, following a dis- 
cussion of the subject by the New York Section of the 
American Society of Civil Engineers. Engineers were 
in apparent agreement as to fundamentals, but it is 
indeed unfortunate that a city official should have voiced 
such antedated opinion as that the City of New York 
must guard against losing commercial prestige through 
the establishment, for instance, of classification and 
unloading points in New Jersey. The possibilities seem 
great for distribution from New Jersey points in units 
smaller than the present standard-gage box car. Petty 
local jealousy cannot stand against public necessity. By 
the most effective co-ordination of all facilities at the 
Port of New York, the whole country will benefit, since 
here is the greatest shipping center. The future of the 
City of New York is certainly not dependent upon its 
“magnificent isoiation.” 


E. J. Menren 
Editor 
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That belief in such bald fallacies still exists only indi- 
cates the need for combating them with expert engineer- 
ing opinion through the broadest publicity. So long as 
such beliefs prevail, conditions at the Port of New York 
will continue to be bad. 


Car-Loading Results 

EEKLY car loadings have passed the million mark 

and, according to reports made at the meeting of 
the Association of Railway Executives in New York, 
Oct. 29, the railroads are carrying a traffic volume 
heavier even than during the height of the war move- 
ment in 1918. T. De Witt Cuyler, chairman of the 
association said, “The railroads have been confronted 
with the task of moving this traffic with facilities and 
equipment admittedly inadequate, but the traffic has 
been moved. This has been made possible by the 
hearty co-operation of the shipping public, a very con- 
siderable gain in labor efficiency, and an intensive drive 
by the railroad managers to get the utmost out of 
existing facilities.” In eight months the average car 
movement per day has increased from 22.3 miles to 
27.4 miles, and loading from 28.3 to 29.6 tons. Further 
co-operative effort by the shipping public will go far 
toward early attainment of the 30-ton, 30-mile-per-day 
goal of the railroads. 


British Miners’ Settlement 


ETTLEMENT of the British miners’ strike is 

apparently in sight. The leaders have agreed with 
the Government on terms, and the ballot on acceptance 
will probably be canvassed and the results announced 
before this issue reaches our readers. The full details 
of the settlement are not clear from reports so far 
received. The proposal refused by the men before the 
strike provided that the miners would get an advance 
of 1 shilling per shift for the maintenance of the rate 
of production of the first quarter of this year (240,000,- 
000 long tons per annum), and 6 pence per shift for each 
addition of 4,000,000 tons beyond that figure. Appar- 
ently, though, the wages determined in the settlement 
are to be based not upon the rate of production, but 
upon the “surplus profits accruing from the export of 
coal.” Not only that, but the mine owners are to be 
penalized by the loss of a certain percentage of profits 
if the production falls below predetermined figures— 
thus making the owners’ interest identical with the 
miners’. Even the introduction in a whole industry of a 
wage dependent on the yearly production rate would 
have been a momentous step, but a wage dependent on 
profits applied to an entire industry, pushes the whole 
matter of industrial relations forward a tremendous 
stride. There is such uncertainty in the cabled reports 
that a final judgment cannot be formed, but the out- 
standing feature is so clearly a wage variation depend- 
ent on profits that the significance of the step deserves 
to be immediately pointed out. We expect shortly to 
have in hand the full terms. 
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Rational Street Planning 


UTSIDE of the more progressive municipal engi- 

neering departments few people realize that from 
25 to 40 per cent of the area of the built-up portions 
of our cities is devoted to public streets. These streets 
have been laid out—one can rarely say planned—to suit 
the momentary interest or caprice of landowners. And 
yet when built they become part of the city plan, or 
lack of plan, to serve as such for decades unless changed, 
perhaps at great cost. It is one of the functions of 
the city-planning departments now happily being cre- 
ated all over the country to see that new streets are 
laid out to meet the needs of the future and of the whole 
city, instead of to serve the momentary caprice of 
speculative landowners. Until recently, municipal engi- 
neers have done very little to direct public opinion in 
this respect. The time for alert and intelligent activity 
on their part has come. 


Is It Significant? 

AS the turn come in highway building? The ques- 

tion is prompted by the results of the trial letting 
by the New York State Highway Commission, Oct. 29. 
Bids were received on every one of the twelve projects 
advertised. All the forty-one bids were below the 
engineer’s estimate and though six bids were received 
on each of two projects, five on three others, etc., there 
was never a greater variation than 9 per cent between 
the high and the low bid. There are two features of 
this experience that warrant attention: first, the 
number of contractors bidding, and, second, the fact 
that all bids were below the engineer’s estimate. For 
the first, the explanation evidently is that contractors 
are finishing their work and want to get ready early 
for next year’s business. The mere submission of bids, 
however, is gratifying, while the fact that they are 
below the engineer’s estimate is very encouraging. We 
may safely assume that the engineer’s estimate was a 
reasonable one, since the commission has sources of 
information regarding prices and conditions and the 
trends equal to those of the contractors. New York con- 
tractors apparently have confidence that the conditions 
next year are going to be better than those of the 
immediate past. All indications are that their judg- 
ment is a sound one. Transportation is improving 
steadily, labor is more efficient and not so scarce, price 
tendencies, generally, are downward. On account of 
these favorable conditions and the New York experience 
other States will be encouraged to proceed at once to 
test conditions by similar lettings. 


Business Enterprise 


eens M. VAUCLAIN recently made a remark in 
.J addressing some of his fellow-Philadelphians that 
constitutes a plain challenge to organizations of business 
men on the score of enterprise, and, though Mr. Vau- 
clain does not go into this phase of the matter, suggests 
that engineers might profitably think of the same thing. 
Mr. Vauclain was discussing one of the long-standing 
problems of Philadelphia, a street bridge across the 
Delaware, and remarked that in planning large enter- 
prises of the kind nowadays we depend upon the 
government to build them. In protest against this 
supine attitude he shot out the pointed question, “Why 
do not the business men of this city organize a stock 
company and build a bridge across the Delaware River?” 
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The obvious answer, though Mr. Vauclain did not giv. 
it, is that business men’s organizations are wanting i: 
enterprise and the vision from which enterprise springs 
And a contributory reason is that business men lack 
contact with engineering thought and opinion. 

Until Philadelphia gets the bridge to Camden, th: 
business interests of the city are going to suffer, said 
Mr. Vauclain. Very true, indeed; and there are man\ 
other large communities that are suffering and wil] 
suffer similarly from failure to provide adequately for 
communication, or housing, or other public needs. But 
the suffering apparently is not sufficiently acute, or the 
consciousness of the business interests is too callous, for 
response in the form of action. 

Individual business men cannot be charged with 
unprogressiveness or lack of energy. Business facts 
speak plainly to them and find response. Perhaps the 
merchant of our grandfathers’ day was more bold), 
adventurous, but the change is surely not such as t 
account for the collective lethargy of business men 
toward public improvements that Mr. Vauclain de 
plores. Yet any one who has had opportunity to observe 
the manner in which commercial bodies deal with ques. 
tions of public improvements will be able to support the 
implied charge that business men taken collectively do 
lack: enterprise. 

Why this is so may be an interesting matter for 
speculation; but the chief present concern of the case 
for us is that the engineer’s position in the community 
has a direct relation to the matter. Were business men 
in the habit of seeking the counsel of engineers where 
public improvements are at issue, and were they inclined 
to cultivate contact with them and value their opinions, 
they would be impelled most strongly toward the solution 
of large community problems which engineering an- 
alysis shows to be necessary and profitable. Lacking 
such contact and counsel, business men remain alien to 
these problems until their urgency becomes overwhelm. 
ing and a hurried emergency solution must be sought. 

Considerations of this kind merely add to proof 
already available that the engineer’s efforts to gain 
larger influence in the community are necessary in 
the interests of the community itself. They suggest 
further that where we now fall short is in individual 
weight of influence, not merely in organized effort. 
Collective action through federations or associations of 
engineers is not likely to constitute vitalizing influence 
on business enterprise of the kind Mr. Vauclain sug- 
gested. 


Rapid-Transit Station Design 

N THIS issue appears the second and concluding part 

of Mr. Nilsson’s study of rapid-transit station design 
It is not so iong ago that the problem of urban trans- 
portation, especially by subways, was regarded as one 
applying to only a few of the largest cities in thi 
country and abroad. Today, however, a list of muni 
ipalities which have built or are planning to build rapid 
transit facilities is lengthy and to it the future wi 
bring many additions. The rapid-transit problem, there 
fore, has passed from the stage of narrowly restricte: 
interest. For this reason Mr. Nilsson’s discussion 
both timely and valuable and will appeal to a large gro.) 
of technical readers who, if they are not immediate. 
concerned in the details of the subject, may soon 
called upon to study it. 

The basis of rapid-transit station design mav '* 
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simply stated as ability to handle passenger-traftic flow 
without impeding train movements. It is clear, there- 
fore, that the planning of stations, far from being a 
detached problem in the general transit scheme, is a 
vital feature in the operation of the lines. The station 
is not an “auxiliary” structure, but an integral part of 
the system. Only a few seconds eliminated from the 
time of loading and unloading passengers at each sta- 
tion means much, in the aggregate, in the headway 
which it is possible to maintain between trains and, of 
course, in the total number of train movements. The 
well-designed station, therefore, exerts a decided 
influence on the operating finances of the rapid-transit 
routes. This fact is not always fully appreciated. 

Many features of station design are discussed in the 
article on p. 894, including platform lengths and widths, 
stairways, and arrangements of exits and entrances. 
Each case must be governed by local conditions, 
especially since cities are laid out before rapid transit 
is proposed. Mr. Nilsson, however, neglects one feature 
of station layout which is almost universally ignored in 
this country. We refer to the use of direction signs, 
maps, and other aids for guiding passengers. People 
generally lose all sense of direction when they get under- 
ground, and, especially at transfer points confusion will 
be caused unless directions be clearly indicated. In the 
Paris subways this is done very well. Even the stranger 
unable to speak French has no occasion to ask his way 
about in the “Metro.” 

The engineer’s job is not, or should not be, finished 
when the structure he designs is completed. His is 
the responsibility of providing something that will 
operate smoothly and_ efficiently. This obligation 
requires not only a knowledge of the strength and 
disposition of materials in a structure but, in transit de- 
sign, a study of crowds and how they may be moved 
quickly and without discomfort. 


New York’s Building Industry in the Mire 

EW YORK is being treated to a series of disclosures 
‘ that makes every one allied with construction hang 
his head, even though he may have no connection with 
the building industry in New York. It is our industry, 
and the men, beth employers and employees, who are 
implicated in the scandal are part of the organization 
by which the werk of engineers and architects is con- 
summated. The whole industry suffers when the confi- 
dence of the public is shaken. 

Unfortunately, too, it is not the first time that the 
industry has been besmudged by a scandal in building 
work. Both New York and Chicago have had similar 
experiences before, while other cities have had “dis- 
closures,” if not upheavals. As a rule, though, the 
scandals touched only one of the large factors; at New 
York both the employers and the employees are involved. 
Both had their rings. The plumbing contractors were 
“advised” on their bids by a lawyer who had all the 
proposed bids in his hands. The unions paid tribute to 

leader whose business was to get their pay increased, 
und who, at the same time, exacted tribute from con- 
‘ractors in return for his permission to allow them to 
‘ake contracts and get the necessary labor therefor. 

‘ven big contractors—some with national reputations— 

wed to the power of the boss, by hiring only such 

ibeontractors had his sanction. 

Rumor and the promises of the counsel of the investi- 

‘ing committee, Samuel Untermyer, indicate that the 


disclosures are not even yet at an end. Mr. Untermyer 
apparently has a lot of trails, and he is not likely to be 
thrown off the scent by fear or cajolery. Engineers 
and contractors, generally, will be glad to see the 
investigation and the resulting criminal prosecution 
pushed to the sternest limit, no matter what names yo 
down in the mire. In fact, they are in the mire now—of 
their own volition—and Mr. Untermyer’s job is merely 
to tear away the curtain that has hitherto hid the 
situation. What they went into voluntarily, to the 
detriment of the public, the public should now know. 

When the investigating committee was authorized by 
the New York Legislature the ostensible motive was to 
discover whether or not there was collusion on the part 
of manufacturers or dealers in building materials, and 
whether such collusion, if existing, was interfering with 
the progress of building construction. So far, it is 
interesting to note, evidence has not been adduced as to 
restraining measures on the part of the  building- 
material interests. On the other hand, there has been 
no statement by the counsel or the committee that 
evidence of such restraining combination was lacking. 
For the time being, however, the disclosures relate 
only to the contractors and to labor. 

One properly inquires as to the cause of this sort of 
a situation. It is, however, so fundamental that any 
statement of it appears both unnecessary and futile. 
It is, in brief, due to the low standards which obtain in 
both the labor and the contracting ends of the building 
industry. With profit the sole ideal on both sides, all 
efforts are directed toward squeezing out the greatest 
net return. Such a thing as creating a great permanent 
industry has never caught hold in a large way. We like 
to sneer at anything called medieval, yet in the Middle 
Ages there was a concept of a building industry devoted 
to service, in which ideals of craftsmanship pervaded all 
parties to the organization, and which made for peace- 
ful relations, contented workers, skilled artisans, and 
left us a heritage in Europe of a group of buildings 
unsurpassed in architectural beauty—monuments pro- 
duced by a co-ordinated building industry. 

Until some conception of this sort comes, we can 
expect at fairly regular intervals disclosures of corrupt 
practices such as are being brought to light at New 
York. The present scandals will conclude, let us hope, 
with criminal prosecution. They will be forgotten in 
a few years and some other crooks will then proceed to 
do the job over again. It is so much easier, you know, 
to pay a scoundrel a thousand dollars and be allowed to 
go ahead with your contract, than go to the trouble, and 
the very great expense, of putting him out of business. 
Individuals, of course, cannot accomplish the end alone, 
except with severe loss. Were the ideals of the industry 
sufficiently developed, there would be a quick banding 
together as soon as a scoundrel began operations, and, 
through private means or the agency of the public’s 
legal machinery, an early end put to his efforts. 

Do we hope for any early change of conditions‘ 
Emphatically, no. We are too prone to follow the 
easiest way. A quick recovery is impossible. Organiza. 
tion of the building-contracting interests with high. 
minded leadership—after the manner in which the 
general contractors have been brought together in the 
Associated General Contractors—would be a _ good 
start. In every group there are strong men who are 
willing to lead a fight for the right, provided the whole 
organization is attuned to a high purpose. 








ne 


eee 


a 


a 


<a 


ie 


fact es a eg era al 


— 


ot 


(Tae KPa ine BORE Ge 


Ley -n 
- mn es Sa 
Seepemetemen e) e rca es eee Eee 


872 ENGINEERING NEWS-RECORD Vol. 85, No. 1: 


Sewage Pumping Plants for Chicago Suburban Districts 


Electric Centrifugal Pumps with Diesel Engine Stand-By Service—Large Sluice 
Gates and Automatic Rack Cleaner 


By LANGDON PEARSE 


Sanitary Engineer, Sanitary District of Chicago 


HREE electrically-cperated sewage pumping sta- motors of different size on each side, and a second 

tions equipped with centrifugal pumps and having source of power from generators driven by Diesel en 
many novel features are under construction by the  gines is installed for emergency use. In the smalle: 
Sanitary District of Chicago. In the largest of these stations the pumps handle the sewage without the use 
stations extremely large sluice gates, under a high of screens. 
head of back pressure, control the outlets of the dis- An essential point in the design of all the pumping 
charge chambers; automatic traveling rakes clean the stations is the provision of large waterways. Electric 
bar screens; practically the entire basement serves as pumps are run at constant speed, but the variation in 
a suction chamber; some of the larger pumps have’ sewage flow is compensated by the storage afforded by 
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FIG. 1. PLAN AND SECTION OF CALUMET SEWAGE PUMPING STATION 
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FIG. 2. SEWER CONNECTIONS TO PUMPING STATION 


the liberal waterways and by the depth of suction below 
the flow line. Experience at New Orleans has led to 
the use of large open basins as far as practicable for 
hoth suction and discharge in these stations of the 
Chicago Sanitary District. 

Calumet Pumping Station.—This is the largest plant, 
including three units handling from 50 to 75 sec.-ft. 
each and three units handling from 200 to 275 sec.-ft. 
each. These are all centrifugal pumps with horizontal 
shafts direct connected to synchronous motors, arranged 
as shown in Fig. 1. The center of the smaller pumps 
is set about 18 ft. above low water. The lower ends of 
the pump suctions and discharge are submerged in the 
suction and discharge basins, with the highest point 
of the invert of the discharge above the high water 
‘levation in the discharge basin. This arrangement 
as the marked advantage of obviating the use of check 
alves, as large valves of this kind are difficult to design 
and build. On the smaller pumps, for throttling pur- 
oses, gate valves are provided. 


At the pumping station, the sewer is of horseshoe 
shape, 173 ft. wide by 14 ft. high (see Fig. 2). It 
drains 12,000 acres, much of which is unimproved low 
land. The dry weather flow is expected to average 
from 50 to 75 sec.-ft. with storm flows up to 700 sec.-ft. 
At the upper end of the sewer, in South Chicago, is the 
95th Street sewage pumping station, handling at present 
a maximum of 250 sec.-ft. During extreme storms, the 
discharge of this station can be diverted directly to 
the Calumet River. 

Rack Cleaners.—The sewer expands with an easy 
curve into a screen chamber, 50 ft. wide (see Fig. 2), 
in which is a rack screen inclined at 373 deg. to the 
horizontal, with 4 x }-in. bars set to give 5 in. in the 
clear. This screen will be cleaned automatically during 
storms by a traveling rake (Fig. 3), which moves up 
the screen and dumps at the platform. The rake re- 
mains in a tripped position while lowering, and is 
rotated at the bottom so that the teeth again enter 
betweer the rack bars. The device is counterweighted, 
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FIG. 3. AUTOMATIC CLEANER FOR TRASH RACK 


and will be driven by a reversing motor, with gearing 
to reduce the speed of rotation. The lineal rate of 
travel of the rakes is about 35 ft. per minute and the 
total cycle of cleaning will be about two minutes. Ex- 
perience at the 39th Street pumping station demon- 
strates that in dry weather 
cleaning will be required not 
more than once a day. The en- 
tire basement of the station 
forms a suction chamber with 
“at floor. Along the east wall 
sa channel 10 ft. wide x 3 ft. 
deep for the dry weather flow. 
The screen is designed to care 
for this flow also. In Fig. 4 
the main part of the chamber 
is at the right and the men 
are standing in the dry- 
weather channel, with the in- 
coming sewer behind them. 
On the east side of the suction 
well is the dry weather dis- 
charge basin, receiving the 
discharge from the three 75- 
sec.-ft. pumps. On the west 
side of the suction well lies 
the storm water discharge 
basin receiving the discharge 
from the three 275-sec.-ft. 
pumps. Ordinarily the latter basin will be kept drained. 
Each of the two basins is provided with outlet sluice 
gates so that the discharge may be passed either to the 
high-level outfall, flowing west to the Calumet-Sag chan- 
nel behind the controlling works, or south to the low- 
level emergency outfall direct to the Calumet River. 
These outlets are shown in Fig. 5. Provision is also 
made for diverting the dry weather discharge flow to 
treatment works, plans for which are now being 
prepared. 

The controlling sluice gates include four 96 x 96-in., 
six 84 x 84-in., one 72 x 72-in. and one 48 x 48-in. gates. 
They are all hydraulically operated and are designed to 
stand a backwater pressure of 25 ft. The cylinders are 
designed to operate normally with a head of 10 ft. on 
either side of the gate with the city water pressure of 
30 lb. per sq. in. in the cylinder. To operate at low city 
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pressure or with high heads, pressure pumps are pro- 
vided to furnish each gate 150 gal. per minute against 
175 ft. head. For emergencies six 2-in. hand pumps are 
provided for operating the large sluice gates. 


The characteristics of the pumps, which were 
designed by A. B. Wood, consulting engineer, New 
Orleans, are approximately as follows: 

Nominal Normal 
Size, Capacity, Speed, Motor, 
In Sec.-ft R.p.m. Hp 
36 75 57 196 
72 190 106 150 
72 75 150 1,100 


The motors are of the synchronous type, and are built 
to start with the pump casings empty. For standby 
service at time of emergency and to reduce the current 
required to a minimum, two of the 275-sec.-ft. units are 
arranged with two motors, one on each side. When 
delivering to the high level outfall the 1,100-hp. 150- 
r.p.m. motor will be coupled up. In an emergency this 
can be discontinued and the 450-hp. 106-r.p.m. motor 
connected, so that 380 sec. ft. can be pumped with only 
900 hp. of current required. 

As the Calumet pumping station has to operate at 
all times to prevent flooding of Pullman and Kensington 
two sources of power are to be provided. One is the 
hydro-electric current from Lockport. For the other 





i. SUCTION CHAMBER IN BASEMENT 


installation it is proposed to install in an adjoining 
building two 500-kw. generators driven by Diesel 
engines. Oil engines of this type seem admirabl) 
fitted for such a stand-by intermittent service. The 
oil can be stored in underground concrete tanks. 

As the pumps will operate normally under 12 to 18-ft. 
suction lift, priming is secured by a vacuum system. 
Encircling the pump room is a set of vacuum pipes 
to which each pump is connected. At each pump is 2! 
automatic vacuum breaker of special design tu break 
the vacuum on the pump when the current to the mot 
is cut off for any reason. The vacuum will be secured 
by two hydro-turbine vacuum pumps, each having 2 
placement of approximately 450 cu.ft, per minute, 
capable of holding a vacuum necessary for a maxin 
lift of 22 ft. Each pump is operated by silent c! 
drive from a 25-hp. motor. 
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The suction and discharge 
tubes are built up of wrought- 
iron sheets, riveted up it 
‘omplete sections for bolting 
in place. To prevent sweat: 
ing it is proposed to cover 
these tubes inside the pumy 
room with a double layer of 
felt. The foundations and 
substructure of the building 
are of reinforced concrete, 
mostly of a 12:2:4 mix. 
Where water may stand to a 
head of 10 to 12 ft. on one 
side, as in the wall between 
the pump room and dis- 
charge basins, a 1:14:3 
mix was used. In the col- 
umns and walls, 5 per cent 
of hydrated lime was added to the cement. As it is pos- 
sible that in an emergency the suction level might rise 
to the elevation of the pump room floor, no openings are 
left from the pump room to the suction chamber. The 
only access is through the screen chamber. The basins 
have been tested and found thoroughly tight. 

The building shown in Fig. 6 has a steel frame, with 
columns carrying the roof girders and runways for a 20- 
ton crane. The roof is a 3-in. reinforced concrete slab, 
covered with 2-in. gypsum blocks for insulation, and a 
waterproof roofing. For the erection of the machinery 
a trestle has been built in the building, so that a rail- 
road car can be run directly in and machinery unloaded 
under cover by the crane. For the Calumet station the 
T. J. Forschner Contracting Co. is the general con- 
tractor. 

Evanston Pumping Station—The Evanston and Des 
Plaines pumping stations are much smaller than the 
Calumet station, and differ from it in having submerged 
vertical shaft pumps. As the two stations are very 
similar in type, only the Evanston station will be 
described in detail. It serves about 400 acres of low- 
level sewered area. The station pumps into a gravity 
outfall sewer through a normal lift of 10-ft. suction-to- 
discharge water elevations. The total capacity is 133 
sec.-ft. In such a small station, it was thought best to 
avoid the use of screens. Hence the pumps used are 
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FIG. 5. CALUMET SEWAGE PUMPING STATION, CHICAGO 


of the Wood trash pump type, having a solid runner 
through which are two curved passages practically the 
same size as the suction and discharge openings. This 
type of pump is used in the hydraulic dredges of the 
New Orleans Canal, as described in Engineering News- 
Record of July 22, 1920, p. 166. 

The general plan comprises a dry pump well of 
rectangular shape, flanked on one side by the suction 
chamber and on the other by the discharge, as shown in 
Fig. 6. At one end is placed an emergency overflow or 
by-pass; at the other end a coal pocket. The 6-ft. 
incoming sewer enters a suction chamber, 4 ft. wide, 
running the entire length of the building. The suctions 
of the pumps, each equipped with a hand-operated sluice 
gate, draw from this chamber. 

Between the suction and discharge chamber is the 
pump pit, a dry well, 264 ft. x 72 ft. in plan, in which 
are set six motor-driven vertical-shaft centrifugal 
pumps. Three pumps have a capacity of 35 sec.-ft. each 
at 200 r.p.m. and are driven by 100-hp. motors. The 
others have a capacity of 9.6 sec.-ft. each at 257 r.p.m. 
and are driven by 25-hp. motors. In the suction and 
discharge line of each pump are hand-operated gate 
valves and in the discharge is a check valve. To provide 
for the fluctuation in flow and to operate the pumps 
continuously, particularly on dry weather flows, a by- 
pass is provided from the discharge of a small pump to 
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the suction well, with float control connected to a 
hydraulic gate valve. This will automatically by-pass 
sufficient sewage from the discharge end to maintain a 
fairly uniform elevation in the suction chamber. The 
motors are arranged to operate automatically by a float 
switch control. 

Owing to the soft and wet nature of the subsoil and 
foundations, the substructure is reinforced for water 
pressure on the outside, all over the sides and on the 
bottom. As the Evanston station is in a residential 
district, the surrounding land will be grassed and 
planted with shrubs. For this pumping station, the 
Nash-Dowdle Co. is the general contractor. 

Des Plaines Pumping Station.—This station #s located 
in Broadview, and receives the dry weather flow from a 
residential district including the villages of Melrose 
Park, Maywood, River Forest, Forest Park and a part 
of Oak Park. This sewage from the outlet of the Des 
Plaines river intercepting sewer is lifted into the 
sewage treatment plant. Station capacity is provided 
for three present pumps at 6.5 sec.-ft. each and two 
future pumps of 20 sec.-ft. each. All of these are of the 
Wood trash pump type, already mentioned. The nominal 
head will vary from 25 to 32 ft. total lift. The present 
pumps discharge into a 24-in. cast iron force main which 
passes through a Venturi meter to the grit chamber. 
The future pumps will discharge through a second force 
main. 

The general plan of the station is slightly different 
from that at Evanston, not only hydraulically, but also 
because it is combined with the blower house for the 
sewage treatment works. The 54-ft. incoming sewer 
feeds a suction well, tapering in plan, along one side of 
the basement. One main sluice gate is provided to shut 
off the entire suction well, instead of individual sluice 
gates as at Evanston. Each suction is provided with a 
flange with tapped holes and bronze bolts for securing a 
blank flange in an emergency. The Leyden-Ortseifen 
Co. has the general contract. 

All these pumping stations have been designed for the 
Sanitary District of Chicago under the direction of 
George M. Wisner, chief engineer, until his resignation 
in May, when E. J. Kelly, then assistant chief engineer, 
assumed Mr. Wisner’s duties. The engineering staff 
comprises C. R. Dart, bridge engineer; Langdon Pearse, 
sanitary engineer; F. L. Barrett, architect and H. I. 
Steffa, mechanical engineer. R. H. Burke, division 
engineer, is in charge of the construction. A. B. Wood, 
New Orleans, La., has been consulting engineer on the 
three pumping plants. 


Engineering in the Life of the People 


We must see to it that engineering is democratized in 
the sense that art has been. It must be brought to or 
within reach or control of the people—to quote the diction- 
ary. We must seek out all the ways in which the man on 
the street with a thousand interests can be made to feel a 
sense of satisfaction—even proprietorship—in engineering 
advance. We, engineers, must avoid building up a cult and 
looking upon ourselves as a class apart. On the contrary, 
we must individually more and more seek to widen our con- 
tacts with all the pulsating life of our times. Let us study 
the technique of reaching the people through non-technical 
publications and throw open our engineering laboratories, 
libraries and halls to the widest possible public use. Let us 


seek to have engineering grow up as it were out of the 
necessities and desires and life of the people—Morris L. 
Cooke, before Philadelphia Engineers’ Club. 
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Industrial Situation in France 


Conditions Improving, but Employers Backward in 
Labor Policies—Tariff Discrimination 
Against American Goods 
(By an American, resident in Paris) 


DUSTRIAL conditions in France, while still leaving 

much to be desired, are rapidly improving and, wit! 

the exception of Belgium, internal conditions are bette 
than in any of her European neighbors. 

During last winter and spring, interested observer: 
were very skeptical of there being a decided increase i: 
French industrial production during 1920. Coal was 
very scarce, labor uneasy and near-revolutionary i: 
spirit and, worst of all, railway and water transporta- 
tion were badly demoralized. But we are glad to feel 
that we were mistaken, for it is believed that from 
February to October these conditions have improved at 
least 50 per cent. 

The supply of German coal has relieved the lack of 
fuel enormously and if their shipments continue as 
during August and September, France can count on 80 
per cent of her pre-war requirements for the coming 
winter. That is sufficient for the time being—sufficient, 
because her industries have not the labor nor the prime 
materials with which to work on a 100 per cent basis, 
nor will they have for a long time to come. 


LABOR SITUATION 


When one considers that France lost almost two 
millions of her producing labor during the war—two 
million young men in the prime of life, who cannot be 
replaced for at least a generation, if ever—one realizes 
that it is impossible for her to produce as before the 
war. 

The labor that remains is not more than 75 per cent 
as efficient and is badly affected by Bolshevist prop- 
aganda, although not so badly as in most of the sur- 
rounding countries. The solid front displayed by the 
Government on May 1 last, together with the lack of 
support from the peasantry and, in many instances, 
from the union men in the Provinces, put a sad crimp in 
the extremists and averted a revolution for this year 
at least. Yet the danger is not completely eliminated, 
for the successes of the Italian workmen in occupying 
the metallurgic factories and in forcing the Italian 
Government and their employers to a compromise which 
was a virtual victory, has greatly encouraged the French 
radicals. 

This was instanced last week when one of the largest 
French automobile factories was occupied by the 
employees, who tried to force the same condition as that 
obtaining in Italy, where the employees have now just 
as much (if not a stronger) voice in the management 
than the owners. 

As I write, the “C. G. T.,” which, in a syndicalist 
form, corresponds to our A. F. L., is holding its congress 
at Orleans, and a warm time they are having, for they 
are fighting over the fiasco of the May-day Strike an! 
calling each other names. The heads of the C. G 
fought to their utmost against that strike, realizing that 
it was foredoomed to failure and only gave it a ha’ 
hearted support when they were forced into it by ‘he 
radicals. Consequently, they are in a position to “ay 
“I told you so,” which makes the sore-heads still sorer. 

But just as all the world was astounded by the stur‘y, 
steadfast resistance offered the German by the Fre< 
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my during the long war, so are we all gratified by the @ 2s applied before the war and see on what proportion ot 

lidity of the large majority of the working class in 
rance and the lack of progress made by Bolshevist 
ropaganda. For one hot-head who preaches com- 
nunism there are twenty who reject it. 


ATTITUDE OF EMPLOYERS 


The worst feature of the situation is that the French 
employer, as a rule, has no foresizht in dealing with 
his employees. He gives them better wages today simply 
because he must, but outside his purely business relation 
with his employee he has no further interest in him as 
a human being. There are a few, notable exceptions, 
but this is true as a rule. 

The day is close at hand when in all countries the 
employer must be willing to treat with labor as a 
partner and to divide his profits with his workmen. He 
must go further and see that his employees shall have 
the proper facilities for spending their earnings and for 
saving them as well as look after their physical and 
moral welfare. To an American reader this may seem 
axiomatic and hardly worth mentioning, for it is 
generally accepted in the United States; but we must 
realize that it is but a recent step even with us and that 
the European employer has not yet reached this point 
of view nor will he until he is forced to it as an 
individual. 

For the Frenchman is decidedly individualistic and 
this individualism is at once the balance wheel of the 
French industrial machine and an impediment to its 
advance; for the French are not at all disposed to com- 
bine and act in unison for the good of all. No such com- 
bined effort as that of the American woman last spring, 
when they forced a reduction in meat prices by refusing 
to buy, or of the country as a whole in wearing their 
old clothes—no such unity of action would obtain in 
France. If proposed to a Frenchman, he would at once 
see the logic and agree that it was a mighty good thing 
to do and that everyone should do it; but to himself and 
his wife he says, “Let George do it,’”’ and goes on in his 
own individual and selfish way, as his father and 
father’s father did before him. 

Something of this same spirit makes the French 
resent the idea that American engineers or contractors 
should have any part in the reconstruction program. 
They invited our engineering societies to come over and 
advise with them, but I will wager that back in their 
heads was not so much the thought that they would get 
sound engineering counsel and advice as that the visit 
might impress us with the need of financial help and 
lead to aid from America in that way. 

No matter what he may say, the average Frenchman 
firmly believes that the rest of the world owes France 
all that she has suffered financially from the war and 
that the United States, in particular, should pay the 
createst part of her loss. And if she is really grateful 
to the United States for our part in the war, she has a 
very queer way of showing it. She cannot be blamed 
‘or wanting to do her own rebuilding with her own men 
and in her own way, but before she asks us for help she 

nould put her own house in order: decree and enforce 
‘ne payment of taxes in such proportion as has Great 
“ritain and the United States. 

Moreover, if she wishes us to believe that she appre- 

‘es what we have already done, she should put 

nerican commerce on a parity with that of the most 

‘red nations. Take up a copy of the French tariff 


the items the American products got the minimum rate 
Not 10 per cent. You doubtless think that that has 
been changed since the war, that Mr. Wilson saw to it 
that in the future our country would be on a par with 
Great Britain and Germany. But he did not. France 
has passed so many decrees affecting the customs since 
the Armistice that one never knows from today t 
tomorrow what the duty may be on any given item; but 
of one thing he may be certain—that goods coming from 
the United States (prime materials excepted) will pay 
from 50 to 100 per cent more duty than the same goods 
from England or from Germany. 

Take anilines for an example: American anilines are 
much asker for here, but, whereas the English o 
German dyes pay but 3 francs the kilo, the American 
goods pay six francs. The same thing applies to many 
other products. 

Gratitude? We don’t ask that,—but we ask a square 
deal and we don’t get it. 

Paris, Oct. 1, 1920. 


Lack of Cement Results in New Pavement 
Base for City of Providence 
ECAUSE cement shipments were so uncertain and 
because the time factor was so important, J. H 
Johnson, superintendent of highways, Providence, R. I.. 
decided upon the use of a penetration base upon which 
to place sheet asphalt on some of the numerous reco: 
struction jobs being done under his supervision. In 
several instances where he is using his new “black base” 
cement concrete had been specified. The result of his 
experiment, Mr. Johnson believes, will be just as good a 
street in the least time possible for construction, and at 
a considerable saving in cost over cement concrete. 

The longest job of this character is on Charles St. 
where approximately a mile of sheet asphalt on a 
penetration base is being laid. Upon the graded and 
compacted subgrade are placed 6 in. of 2-in. trap rock, 
sand-filled and rolled to a compact thickness of 4 in. 
After being rolled excess sand is swept away and a 2-in. 
course of 2-in. trap rock is laid and rolled. The whole is 
then penetrated with asphalt of 95 penetration, 14 gal. 
of asphalt to the square yard being used. The surface 
is then spread with ?-in. stone. The whole is rolled 
thoroughly, excess stone then being removed. 

The sheet asphalt is laid in two courses. First is laid 
a binder course of 14 in., compact thickness, another 
course being added to bring the topping thickness to 
3 in. 

The work on Charles St. is made more difficult by the 
presence of a street railway track through its center. 
New rails were placed by the railway company when the 
street work was done, and stone blocks, cement grouted, 
were laid between rails on an existing cement concrete 
base. 

Mr. Johnson is using the penetration base for th« 
reconstruction of another street where stone block: 
are being laid. A sand cushion is spread on the penetra- 
tion base, the blocks then laid and grouted with cement. 

Though Mr. Johnson has not been able to determine 
how the cost of an asphalt surface on a penetration 
base will compare with the cost of that laid on a cement 
concrete foundation, the cost so far for the penetra‘icn 
base. has been $1.32 per square yard, a price which 
includes the prevaration of the subgrade after the 
necessary excavation-has been done. 
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Dam Contract Has Special 
Cost-Plus Feature 


Provision Made for Sliding Scale of Payments 
Depending on Actual Cost of Wanaque Water 
Supply Project in New Jersey 

AYMENT on a cost-plus basis, involving a sliding 

scale depending upon whether the actual cost of con- 
struction exceeds or is less than the base price estimated, 
is the feature of the contract for a portion of the 
Wanaque earth dam for the North Jersey District 
Water Supply Commission, bids for which were opened 
Oct. 28. This feature of the contract was commented 
upon editorially in this journal, Oct. 21, p. 773. 

The work involves the creation of an impounding 
reservoir of 11,000,000,000 gal. capacity on the Wanaque 
River. For the earth dam a concrete and puddle core 
wall, 970 ft. long, will be excavated from the ground 
surface to bed rock by means of a sheeted trench 100 ft. 
or more in depth. In the present contract the con- 
struction of the concrete and clay puddle core-wall from 
bed rock to the surface of the ground, excavation of a 
channel in rock, removal of existing mill buildings, and 
erection of miscellaneous structures are the main 
features. The work will require 83,500 cu.vd. of earth 
excavation, 16,000 cu.yd. of rock excavation, 8,000 cu.yd. 
of clay puddle 28,500 cu.vd. of concrete, and 1,000 tons 
of steel sheetpiling. 

Alternative forms of contract are offered to con- 
tractors, one designated as Proposal A, providing for 
the cost-plus-a-percentage fee, and the other, Proposal 
B, being on a straight unit-price basis. The following 
excerpts from the contract explain the cost-plus feature: 


The form of contract under Proposal A provides that the 
Commission shall pay the actual cost cf the work plus a 
percentage fee. This fee is increased or decreased accord 
inz as the cost of the work is less or gveater than the 
established price. The work is divided into various items 
and a price has been set for which it is estimated that 
unit quantities of the respective items may be constructed 
or furnished. Most of these so-called base unit prices are 
est:mated upon a definite wage rate for common labor and 
are subject to adjustment in proportion to any fluctuations 
which may occu: in this common labor base wage rate 
during the life of the contract 

The sum of the base unit prices times the estimated ap- 
proximate quantities for the respective items, gives an esti- 
mated price upon which the contractor will bid his per- 
centage compensation fee. The sum of the adjusted base 
unit prices times the respective quantites actually con- 
structcd gives the established base price which is used in 
connection with the actual cost to determine the compensa- 
tion fee to be finally paid. 

The cost of the work is divided into classes, viz.: 

(1) Construct‘on cost to include in general e’ements 
over which the contractor has a large measure of control 
by virtue of his experience, organizing ability, and efficiency, 
and briefly, comprises expenditures for labor, rental of 
plant, power, fuel, and the basic materials. 

(2) Construction ecst to include minor: elements or ele- 
ments the cost of which are largely beyond the control of 
the contractor, and, briefly, comprises expenditures for 
freizht, traveling expenses for employees, miscellaneous 
materials, tools and surplies. and buildings. 

(3) Construction cost to include expenses entirely within 
the control of the contractor and, bziefly, comprises salary 
and personal expenses of the contractor, executive officers 
and officials, and general overhead charges. 

The Commission will pay all legitimate charges against 
the actual construction cost of the work as outlined in (1) 
and (2), but expenses outlined in (3) will be paid by the 
contractor out of his fee. 
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The contractor’s compensation fee is also divided in 
classes, viz.: 


(1) The fee bid by the contractor which will be paid 
the bid percentage rate against the Class 1 Constructi 
Cost, should the latter be equal to the Base Price, but w 
be increased or decreased according as the Class 1 Co; 
struction Cost be less or more than the Base Price. T 
contractor’s fee will not be reduced below 4 per cent f 
reason. of any such increased cost. 

(2) A flat 4 per cent on all expenditures for Class 
construction cost. 


SCHEDULE OF BASE UNIT PRICES 
Base (: 
Description Price 
Earth excavation with sloped sides for core- wall (cu.yd.) $1 oi 
Earth excavation for core-wall trench, above elevation 150 (cu.yd.) 
Earth excavation for core-wall trench, below elevation 150 (cu.yd.) 10 
Earth excavation, general (cu yd.) ; 2 of 
8 
)? 


Item No. 


1 

2 

3 

4 

5 Rock excavation by specific methods 

6 Rock excavation, general (cu yd)... 

7 Special preparation of rock surface (sq.ft.) 
: Clay puddle (cu.yd.) 
0 

1 

2 

3 

4 





> 6 

Refill and embankment, impervious earth (cu.yd.). . 2 0 
10 Refill and embankment, general (cu.yd.) 1M 
ioe CI Set AN i a ao Renae Ede Bia 2.5 
i IE ohana SENG aie Ga, wb 4g ERO Wi Wiel Oe eee i 7 5 
i IRENA © Sci tas. 2G wictdelvae tats cloerace EA Dia EES aa 6 00 
IAS 86 bag aS atx clan VG ARO 6 Sb Means D 00 
15 Drilling small holes in rock or masonry (lin. ft.)............... 5f 
16 Furnishing steel sheet piling (ton)... .... ... oo. ee eee eee 85 0 


17 Driving steel sheet piling (sq_ft.) v4 Men eeae te €0 
18 Vitrified pipe (lin.ft.) 


19 Furnishing timber and lumber (M ft.b.m.)...............000. 0 00 
20 Placing timber and lumber (M ft.b.m.)............000seeeueee MD Om 
(Sop Sa a i NE 10 
22 Gravel road surfacing (cu.yd.) abhdN dtck Ch coe ie a ok 3 90 
i END coe Sita’. 64 gue vn anc bs baaea dan SRA es 50 
Oe Se MMNEMID 5, Spe sss an dec uaescdeedeass 80 
25 Mo lar temiibnaes (lump sum) ‘ 3,000 00 
26 Water supply and sewerage for Commission's buildings (lump) 2,500 00 


It is agreed that the estimated unit prices given [in the 
table] are based on labor conditions and market prices at 
the mill for cement, steel sheet piling and lumber 30 days 
prior to the date of the advertisement of this contract and 
on a wage rate for common labor of fifty-seven (57) cents 
per hour, the rate being paid on that date for the best 
grade of common labor on trench work by the Bureau of 
Water, Department of Streets and Public Improvements of 
the City of Newark, N. J., and that they are subject to 
adjustment as provided [later]. 

(2) The sum of the amounts obtained by multiplying 
each item quantity in the final estimate by the correspond- 
ing base unit price as named in the schedu'e or adjusted 
base unit price established as herein provided will be 
termed the base price. 

(3) Should the actual Class 1 construction cost be equal 
to the base price, the Class 1 compensation fee shall be the 
percentage of such construction cost bid by the contractor 
for that item. 

(4) Should such actual Class 1 construction cost exceed 
the base price, the Class 1 compensation fee shall be reduced 
by 25 per cent of the excess cost up to an excess of 10 per 
cent and by 50 per cent of all additional excess cost above 
10 per cent, provided, however, that the Class I compensa- 
tion fee shall not in any case be reduced to less than 4 per 
cent of the base price, excepting for such payment for 
liquidated damages and other deductions as are provided for 

(5) Should the actual Class 1 construction cost be less 
than the said base price, the Class 1 compensation fee shal! 
be increased by 25 per cent of the saving in cost below the 
base price up to a saving of 10 rer cent of said base price 
and by 50 per cent of all additional saving above 10 pe! 
cent of said base price. 

(6) Should the Commission grant additional time for an) 
delay beyond the control cf the contractor the minimum 
Class 1 compensation fee shall be increased by the sum of 
$2,000 per month for extended time granted. 

(7) For Class 2 construction, the contractor shall rec« ve 
a compensation of 4 per cent computed thereon, which shal! 
be paid him monthly as it shall be determined to be done 
by the Commission. ; 

(8) The compensation fee covers and is in payment 0° 
all and any cost and expense not included in payments ‘°°: 
construction cost. 

The base unit prices for all items except cement, lum T 
and steel shall be adjusted by increasing or decreasing ('\° 
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in the ratio that the final average wage rate, com- 
d as herein provided, bears to the rate of fifty-seven 
, cents per hour provided. The final average wage rate 
ill be computed as the sum of the products of the per- 
centage of the total Class 1 construction cost included in 
each monthly estimate multiplied by the average wage rate 
for the best grade of common labor prevailing in the 
Bureau of Water, Department of Streets and Public Im- 
provements, of the City of Newark, during the same esti- 
mate period. For the purpose of computing the final aver- 
age wage rate, the cost of cement, steel sheet piling and 
lumber shall be omitted from the Class 1 construction cost. 
The base price for reckoning the contractor’s com- 
pensation fee for Class 1 construction as provided shall be 
calculated by multiplying the quantity of each item by its 
respective base unit price or adjusted base unit price and 
adding the products. The contractor’s compensation fee 
shall be reckoned in accordance with the provisions herein 
contained and when added to the construction cost and 
other moneys due the contractor as herein provided for, shall 
constitute the final estimate. 





Maximum Flow of Streams in the 
State of New York 


By FE. H. SarcEeNT 


Senior Assistant Engineer, New York State Conservation 
Commission, Albany, N. Y. 
HE results of a study, made by the writer, of the 
maximum flow of streams in New York State are 
shown on the accompanying diagram. 

A search was made of all known authentic records 
of flood flows of streams in this state, and these are 
shown by the circles on the diagram. These values 
are not all strictly comparable, for the reason that 
some of them are actual maxima, while others are the 
flows corresponding to the highest reading of gages 


© Values from Conservation Commission 
Table of Maximum Flows 
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Values from “American Civil Engineers 
Pocket-book” by Mansfield Merriman. 


e Values from Miami River Valley (State 
of Ohio). Flood of 19/3. 
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Floods which may occur rarely. 
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that are read twice a day. In addition, there have been 
plotted, using the triangles as a legend, values of flood 
flows of New York State streams given in Merriman’s 
“American Civil Engineer’s Hand Book.” There is 
also shown, by the squares, the values of flood flows 
of streams in the Miami River valley in the State 
of Ohio during the extraordinary flood of March, 1913 
These latter values were taken from tables in Part 
IV of the Technical Reports of the Miami Conservancy 
District. An inspection of this district made by the 
writer shows that its topography is not dissimilar from 
that of many of the streams in New York State and 
that, although the flood flows which obtained in this 
flood greatly exceeded any known value of floods in 
New York State, it is entirely within the realm of 
possibility that such flows might occur on some New 
York streams. 

In making an investigation, in 1901, of the water 
supply of the new Barge Canal, the late Emil Kuichling 
made an exhaustive study of the maximum flood dis- 
charge of certain American and European rivers under 
conditions comparable to these in the Mohawk Valley. 
As the result of these studies he plotted two curves 
which are shown on the diagram. Curve 1, for occa- 
sional floods, just envelops all the values of flood flows 
in New York State; curve 2, for rare floods, envelopes 
most of the flood flows of the famous Miami River flood. 
There has also been drawn on this diagram a curve just 
enveloping these latter flows. 


Contract for South American Railway 


ECENTLY a contract was signed between the Bo- 
livian Government and a firm in Buenos Aires for 
the construction of the railway between La Quiaca in 
Argentina and Tupiza in Bolivia, a distance of 57 miles. 
According to the terms of this contract, construction 
is to proceed at once with the materials now in possession 
oi the Government, and the line is to be finished as 
far as the Yaruma station within four months from the 
signing of the contract. The entire line must be com- 
pleted within 24 months. As fast as the rails are laid 
the line is to be opened to traffic and the contracting 
company is to be responsible for the maintenance of the 
line for a year after its opening. At the expiration of 
that time it is to be delivered to the Government for 
operation as a State line. The company has deposited 
a guaranty of 200,000 bolivianos (1 boliviano = 
$0.3893) with the Government, which will, moreover, 
withhold 5 per cent of the monthly payments tc the 
contractors until the completion of the line. The plans 
of Vezin et Cie, former contractors, whose contract was 
annulled in 1919, have been incorporated in the new 
contract except for certain modifications in the speci- 
fications—Commerce Reports. 





Abandoned Canals Made Into Fish Hatching Ponds 
Portions of the old Erie and Champlain canals have 


been transformed “into ponds for the propagation of 
some of the warm water food and game fishes,” accord 
ing to the 1918 report (just published) of the Conser- 
vation Commission of the State of New York By this 
means a small expenditure has provided a “pond cul- 
tural area” which is more than fifteen times as great 
as all of the area at the State hatcheries and in excess 
of the pond cultural area of all the hatcheries of the 
U. S. Bureau of Fisheries. 
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A Self-Checking String Polygon 


New Graphical Method in Which Paralleling Is 
Replaced by Measurement Gives 
Increased Accuracy 












By THEODORE BLECKMANN 


Cleveland 


“T“HEORETICALLY, the graphical method of deter- 

mining the reactions and bending moments in a 
horizontal beam on two supports under a stationary or 
moving system of vertical loads, has some marked ad- 
vantages over the analytical one. Most conspicuous 
among these is the direct and positive manner in which 
the finished string polygon locates the critical forces 
ind moments, as compared with the slow experimental 
process by which this location is determined in the 
analytical method. In actual practice, however, the un- 
questionable theoretical advantages of the method are 
partly neutralized by certain practical difficulties in 
constructing the string polygon, which may be summar- 
ized as follows: 

1. It is not possible to predict closely the shape of 
the string polygon corresponding to a given force dia- 
gram, and therefore it is difficult to assign a desirable 
shape and location to a string polygon to be constructed. 
by the judicious choice of the force diagram. 

2. Cumulative inaccuracies are not easily avoided in 
the unwieldy process of paralleling strings and rays by 
means of the standard drawing triangles. 

3. A simple visual check on the correctness and the 
accuracy of the results is absent; this is a specially un- 
desirable feature. 

By slightly modified application of the well known 
geometrical properties of the string polygon, however, 
a method is produced in which these undesirable fea- 
tures are practically eliminated. From Fig. 1, which 
shows a string polygon constructed in the customary 
manner by means of a force diagram there follows: 
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METHOD OF DRAWING STRING POLYGON BY SCALING 
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Inspection cf equations (1) and (2) shows that 
CE = S,p, EG 5:9. Gu == $9: DF R, p., 
FJ R,p,, JL R,p, From these equalities there 


follows a simple method for constructing the string 
polygon. 

Assume a polar distance H and lay it off as AO from 
the left point of support A to the right on the axis AB; 
at point O erect a vertical OO,. On OO, in upward 
direction lay off each external load P from the same 
point O and connect the end points O,, O,, O,, etc., with 
A by means of the rays s,, s,, s,. From an arbitrarily 
selected point C of the vertical AK through A, lay off 
on AK in downward direction each segment B,P,, inter- 
cepted by the axis AB and the ray s, on the vertical 
load line P, to which that 
ray corresponds, in the order 
in which they are passed in 
going from A to B. By the 
same procedure used in lo- 
cating points O,, O,, O., locate 
now the points 0’, 0’, 0. 
etc., starting however, from 
the right-hand point of sup- 
port B instead of from 4. 
using the same polar distance 
H and the same scale 0 
forces. Connect the 0’ po'ts 


oe with B by means of ‘he 


rays r. From an arbitra il 
selected point D of the ve’ 
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cal BL through B, lay off on BL in downward direction 
each segment R,P,, intercepted by AB and ray r, on the 
vertical load line P, to which that ray corresponds, in 
the order in which they are passed in going from B to A. 
After this, merely connect each point on AK with its 
corresponding point on BL, and the string polygon is 
complete. 

With this method, in each particular problem it is 
easy to estimate in advance the maximum required 
drawing space above the axis and under the closing 
line. For, the points C and D being arbitrarily selected, 
it follows that the direction and location of the closing 
line may be arbitrarily selected in advance. Further- 
more, by sketching in a tentatively assumed length 
H, the greatest lozd P, on a tentatively assumed scale 
of forees, and the two rays corresponding with that 
greatest load, it is possible to obtain at once the maxi- 
mum required vertical clearance above the axis; the sum 
of the segments cut off from the vertical load lines by 
‘he axis and either the one or the other of these two 
ipper rays (whichever gives the largest sum), is always 
vreater than the maximum required vertical clearance 
‘der the closing line, DL. 

"he method gives very accurate results, as it sub- 
utes accurate laying off of distances for the precar- 
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ious paralleling of lines and in addition permits the use 
of a large scale of forces on account of the particular 
manner of laying off the loads. And finally, the finishea 
string polygon carries two distinct checks: the first 
one being that the sum of the two independently deter 
mined reactions R, and R, must equal the sum of the 
external loads; the second one, that each pair of strings 
must have their point of intersection on the vertical load 
line to which they correspond. 

Inspection of Fig. 2, representing the string polygon 
for the two locomotives of Cooper’s standard loading 
E50, shows that the method is specially adapted for load- 
ing systems consisting of a small number of different 
groups of many equal loads each. For such systems 
both the analytical and the usual graphical method grow 
very unwieldy, while here the constructicn is simple, 
compact and accurate. For simple cases of loading 
both the analytical and the usual graphical method most 
probably will lead to the desired result more quickly, 
but even in such work the new graphical method may 
prove useful on account of its accuracy and reliability. 


Oakum and Braces Save Suspected 
Partition Wall in Wasteway 
By H. B. FLESHMAN 


HEN the earth dam of the Lyman Water Co., St. 

Johns, Ariz., the failure of which was described 
in Engineering News Apr. 22, 1915, p. 294, and Engi- 
neering Record, Apr. 24, 1915, p. 537, was redesigned, a 
7 x 8-ft. wasteway was tunneled through rock at the 
south end of the dam and lined with concrete. As 
timbering was necessary in a portion of the tunnel, 
difficulty was encountered in placing concrete in the 
roof section. As a result there has always been a lot 
of seepage through the roof. Later it was decided to 
use one-half of this cutlet «s a pressure tunnel to 
deliver water to the main canal 20 ft. above and 50 ft. to 
the right of the lower end of the tunnel. A 6 x 6-ft. 
shaft and cross tunnel was built to connect with the 
wasteway tunnel. In the latter a 14-in. center wall 
was started but not completed. When work was 
resumed a settlement of the center wal! was found 
leaving a space at the top the entire length of the wall 
varying from 4 to 14 in. The wall also was left in 
the condition of a beam supported at one end (the 
bottom), and that end under suspicion of not being 
sufficiently strong to support a 22-ft. head of water. 
There was insufficient time before the irrigation season 
opened to line the roof and thus stop the leaks, nor could 
planks be fitted into the opening over the wall on 
account of the roughness of the concrete. Oakum was 
calked into the cracks with chisels and hammers. 
Braces of 4 x 4-in. timbers were set 6 ft. apart 4 ft. 
above the floor along the entire length of the water- 
way on the dry side. At an unusually weak spot in the 
roof the water broke through but was held back by a 
3-ft. length of 2 x 12-in. plank fitted to the opening and 
wedged up by a vertical 4 x 4-in. strut. Water was 
turned into the canal on time and the improvised tunnel 
connection has been in use all season. 

A leakage of about 4 sec.-ft. comes through the roof 
of the “dry” side of the tunnel, but it is clear and does 
not seem to be doing any damage. The several second- 
feet coming over the top of the wall and round the upper 
gates is about the amount necessary to pass down the 
river without lifting the gates. 
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Stream Bed Enlargements in Kansas 


Eroded Channels Lead to Culvert and Bridge 
Failures—Vertical Drop Concrete Box With 
Retained Earth Fill Solves Problem 


3y DuDLEY ALKINS, JR. 
Engineer, Doniphan County, Kansas 

N Engineering News-Record, May 20, editorial com- 
ids appeared on small highway bridges failing 
because of foundation weaknesses. We have a situation 
in this county which is not explained in texts or 
journals. This situation concerns the enlargement of 
stream beds and the subsequent engulfment of small 
hridges and culverts, footings and all. 

Fig. 1 shows in the foreground, the original size of 
a channel draining 1,000 acres, being 30 ft. wide and 
averaging 8 ft. deep. Formerly, the creek turned to the 
left in the distance and meandered a mile to the Mis- 
River. Last year the Missouri River eroded the 
intervening fields and intercepted the drainage at a 
near-by point. There was a difference in elevation 
between the creek bed and the river of approximately 
10 ft. so that the alluvial soil of the creek channel 
was easily cut back upstream during each freshet. The 
enlarged channel is 70 ft. wide and 15 ft. deep. The 


(‘ounty 


souri 


FIG, 1 STREAM BED ENLARGED BY 


MISSOURT RIVER CHANNEL 


CHANGE IN 


central part of the channel washes back, causing the 
banks to cave and slide. It was during the sliding that 
ten cedar piling were snapped off and a small iron 
bridge dropped into the new and larger channel. Such 
enlarcements as illustrated in Fig. 1 continue for mile 
to the very end of each branch, but on a smaller scale. 
Doniphan County is mostly upland with loess hills 
adjoining the Missouri River bottom land, and offers 
short and steep creek channels leading back to the 
higher country. 

The ravine shown in Fig. 2 drains 14 acres. The 
wood bridge is 32 ft. long and 21 ft. above the water- 
way and only during rains is there any water passing 
through. The plan in Fig. 4 represents the box culvert 
which is to be built at this place. The purpose is to 
make an earth fill which will act as a dam and divert 
the storm water through the drop inlet to a vertical 
fall of 19 ft. There will be considerable impact from 
the force of the descending water which the extra 
thickness and reinforcing at the base of the inlet is 
to care for. It must be remembered that water flows 
through this culvert only during rain and probably 
amounts to 24 hr. of full capacity per year. 

There is considerable economy in building a long 
culvert barrel and a low retaining wall at the outlet, as 
an alternative for a short barrel and high retaining 
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2. RAVINE DRAINING FIG. 3. 
"T 14 ACRES STILL BE- 
ING ERODED 


CONCRETE LOx 
CULVERT UNDERMINED 8b} 
ENLARGED STREAM BEl) 
wall. In order to prevent the earth fill from closing 
the outlet the high retaining wall must be quite long, 
thereby using more concrete than would the extra 20 ft. 
of barrel and a small headwall. Fig. 4 requires 45.9 
cu.yd. of concrete whereby an alternate plan uses onl) 
22.7 cu.yd. 

The most startling stream-bed enlargement problem 
yet encountered in the county is illustrated by Fig. 3 
Eighty acres are drained through a channel 8 ft. wide 
and 2 ft. deep to a 4 x 5-ft. concrete box which is shown 
in the upper part of the picture. The channel dow: 
stream is 33 ft. deep and averages 30 ft. wide. The 
water has a fall of 27 ft. in one stage. A few vears 
ago the downstream channel was no larger than the 
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ystream channel. The engineer who planned this cul- 
ert could hardly have foretold what would happen. 
\bviously no standard culvert footing would serve. 
Neither could any ordinary standard culvert last much 
longer, but had the present culvert been pronerly rein- 
foreed it would have been possible to build a concrete 
drop outlet in such a way as to hold the water harmlessly 
within walls instead of allowing it te erode further. 
A staircase flume was under consideration but as yet 
no definite plan has been arrived at. 

The -Kansas State Highway Commission requires 
standard field notes with each plan submitted for 
approval. One of the questions is “Is the stream cutting 
or filling?” .We go that question one better before 
even deciding to build a concrete culvert by hiking 
downstream from the culvert site to find out if there 
are any stream-bed enlargements coming. When we find 
such a situation the proposed improvement is postponed, 
or, if urgent, is built of piling and planks. Most of 
this season’s work is in mature stream beds, but some 
preventive work has been done to save good concrete 
culverts so endangered. 


Wire Mesh Used for Concrete Flat 
Slab Reinforcement 


Shortage of Steel Bars Leads to Adoption of Woven 
Wire for Secondary Bands 
of Girderless Floor 


By S. GOLDSTEIN 


aes’ Designing Engineer, John Monks & Sons, New York 
ity, Now with Fred T. Ley & Co., New York City 


N ACCOUNT of the difficulty of obtaining reinfore- 

ing bars, especially of the smaller sizes, wire mesh 

was used for the secondary bands of the flat-slab concrete 
floors of a recent warehouse building near New York 
City. For the main bands, where larger sections were 
required, the usual bars were used. In the absence 
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The building is of an irregular shape, being 160 ft. 
long and 63 ft. wide at one end and 73 ft. at the other 
end. The columns are 20 ft. centers, making the typical 
floor panels 20 ft. by 20 ft. The live-load on the floor 
was not constant, being 400 Ib. per square foot over the 
first two bays from the wider end and 250 Ib. per square 
foot for the rest of the floor areas. 

The details of the reinforcement are shown in the 
accompanying darwings. At the mid-section where the 
secondary band crosses the main band the moment is 
negative and the wire mesh is hickeyed over the main 
band, leaving a long stretch (about half the span) with- 
out any reinforcement in the bottom of the slab. In 
ordinary all-bar design this is overcome by having part 
of the reinforcing bars (usually half) extended up to 2 
short distance from center line of column. Where wire 
mesh is used it would be bad practice to cut abruptly 
all the positive reinforcement even along a line theoreti- 
cally very nea the point of inflection. This difficulty 
was overcome by using a short ‘«nd of wire mesh of 
small cross sectional area at the bottom of the slab over 
the main band long enough to lap about a foot with the 
secondary band before the latter is hickeyed up. 

The wall panels, where the steel reinforcement ought 
to be increased due to the lack of continuity, an extra 
layer of wire mesh, of sufficient area to make up the 
necessary increase (about 20 per cent), was used and 
this extra layer was continued at the bottom of the slab 
into the wall spandrel on one side and over the main 
band to lap with the same band with the next panel. 

One of the details shows the method of splicing two 
bands of wire mesh of different cross sectional areas 
where the live-load changes from 250 to 400 lb. per 
square foct and also where a long panel meets a regular 
20 ft. panel. 

An examination of the reinforcement in place before 
the concrete was poured showed that ordinary care was 
sufficient to avoid unnecessary congestion of the steel 
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! any building code regulating the flat-slab design, the 
‘v.ter used a combination of the Chicago and Corrugated 
bar Co.’s regulations in computing and proportioning 
moments over the various parts of the floor. 






Section A-A 
FLAT-SLAB FLOOR USING WIRE-MESH REINFORCEMENT 


reinforcement with the exception of the corner panels 
where four layers of wire mesh had to be placed. For 
this reason the writer found it advisable to-use bars in 
one direction and wire mesh in the other in the second- 
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ary bands of the corner panels of the upper floors, 
thereby avoiding excessive congestion of steel. 

No difficulty was encountered in keeping the steel in 
proper position. The wire mesh was supported on bars, 
which in turn were supported on precast concrete stools. 
By the use of a hooked bar the wire mesh was lifted to 
proper position while the concrete was being poured. 
The cost of handling, bending and placing the wire mesh 
was considerably less than for reinforcing bars. 





PLACING THE WIRE MESH IN THE FLAT SL 


The writer is of the opinion that because of the higher 
quality of steel and better continuity of the wire mesh, 
a higher working stress is permissible for the wire mesh 
than for bars, i.e. 18,000 lb. instead of 16,000 lb. per 
square inch. By the use of wire mesh for the secondary 
bands only, excessive steel congestion is avoided and the 
combination of wire mesh and reinforcing bars produces 
a structure more economical and at least as good as 
the ordinary all-bar design. 

The building described is a three-story flat-slab rein- 
forced-concrete factory-warehouse built for the Vacuum 
Oil Co., of Bayonne, N. J., by John Monks & Sons, of 
New York City, contractors and engineers, W. O. Hoff- 
man, chief engineer. 


Maintenance of Devon County Highways 

Sir Henry Maybury, Director General of Roads, Brit- 
ish Ministry of Transport, recently appeared before a 
meeting of the Devon Bridges and Main Roads Com- 
mittee to explain the method of road classification which 
is now going on and which will become effective April 
1, 1921, but more especially to plead that the Devon 
County Council assume all responsibility for the main- 
tenance of main roads within its area. Devon is be- 
lieved to be the only county in England which does not 
directly control maintenance of the main highways with- 
in its borders. At present main roads in Devon are 
maintained by rural councils under contract with the 
county council. 

Sir Henry Maybury pointed out that when the Minis- 
try assumed responsibility for the maintenance of first 
and second class roads April 1, the case of Devon could 
be more easily. disposed of were all maintenance author- 
ity centralized in one governing body. 
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Relation of Zoning to the Work 
of the City Engineer 


By E. S. RANKIN 
Engineer, Bureau of Sewers, Newark, N. J. 

Extracts from a paper read before the American Society 
Municipal Improvements, St. Louis, Mo., October, 1920, 

i a city in which a stringent zoning ordinance j 
force, the element of chance in the engineer’s work 
largely eliminated and decided economies effected, wheth 
it be in the laying out of 
streets, or in their paving, se\ 
ering, or water supply, for it is 
obvious that with the assu: 
ance that a given section of th 
city will be occupied by a ce: 
tain definite class and size of 
buildings, the engineer can 
much more intelligently design 
the public works necessary to 

properly serve that section. 

With zoning ordinance in 
effect a street system can be 
laid out with streets of such 
width and such distances apart 
as best to serve the use to which 
the land will be put, and with 
the assurance that such use 
will be permanent. Parks and 
.playgrounds can also be located 
where they will permanently 
be of the greatest service to 
the greatest number. 

Perhaps the most obvious 
effect of which zoning will have 
on public improvements will be 
in its relation to the paving 
problem. In an industrial district durability and strength 
to carry the heaviest traffic will be the first consideration, 
wh'le smoothness with an absence of noise wiil govern the 
selection of a pavement for a residence district. Of course 
these features are given consideration without a zoning 
ordinance, but there is no assurance that the character of 
the district will not change and the pavement become un- 
suitable. The writer has in mind a street in his own city 
paved a few years ago with telford. The street was well 
built up at the time with moderate sized one- and two-family 
detached houses, but adjoining a new railroad spur. Almost 
immediately following the paving of the street factories 
began to appear, attracted by the railroad, with the result 
that inside of a year the pavement was sadly in need of 
repairs and soon had to be replaced with more durable 
material. Had the street been restricted by a zoning 
ordinance to its original character, the pavement would 
have served every purpose for a number of years. 

The effect of zoning on sewer design, with the substitu- 
tion of known factors for estimates based on the judgment 
of the engineer, is very marked. For most of the remarks 
on this phase of the subject I am indebted to an article by 
W. W. Horner, vice-president of this society, in the report 
of the City Plan Commission of St. Louis for 1919. [An 
article by Mr. Horner on this subject appeared in Engineer- 
ing News-Record, Feb. 21, 1918, p. 368.—EDITOR.] 


\B FLOOR 


New Engineer Officers from West Point 


Fifteen of this year’s graduates from West Point 
have been assigned to the Corps of Engineers. his 
number is slightly larger than is justified by the numeri- 
cal strength of the Corps, but in view of the dearth of 
engineer officers it was regarded as advisable. *! ese 
officers from West Point and thirty other young «' gi 
neer officers will form the first class in the new “besic 
course at the Engineer School, which future grac. tes 


assigned to the Engineers must attend. 
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Wet Concrete Hauled Three Miles 


for Pavement Base 


Concrete Flows Freely After Half an Hour on the 
Trucks — Hydrated Lime Facilitates 
Spreading and Tamping 
By C. B. MONTGOMERY 
Union Paving Co., Philadelphia, Pa 

IXED concrete is being hauled an average distance 

of 3 mi. in constructing the concrete base for 
150,000 sq.yd. of pavement at Philadelphia, Pa. Experi- 
ence with wet-batch haulage has disclosed no inherent 
objections to the method. Samples of concrete taken 
from the streets show remarkable density and uni- 
formity and have passed satisfactorily the required 
laboratory tests. 

In preparing for operation the contractor, the Union 
Paving Co., built on its property at 30th and Locust 
streets, Philadelphia, a plant capable of producing about 
800 batches, or approximately 200 cu.yd. of concrete per 
day, the layout of which is shown by accompanying 
sketch. The plant is favorably located for its purpose, 
being served by both rail and water transportation and 
centrally situated in respect to the streets to be paved. 
A steam-driven batch mixer of 30 cu.ft. capacity is 
mounted on a platform high enough to permit trucks 
to drive underneath. On this platform stands the mixer- 
man, all materials and operations being under his con- 
stant sight and control and the mixed concrete subject 
to his scrutiny. Above the mixing drum is a divided 
measuring box for fine and coarse aggregates. Above 
the measuring box are storage bins of about 40 tons 
total capacity, while to one side extends a cement plat- 
form of 150 bags capacity. A 100-gal. tank on this 
platform with 2-in. discharge pipe furnishes a steady 
supply of water for mixing. The storage bins are filled 
from ground storage piles by a locomotive crane, which 
also supplies cement to the platform from an adjacent 
warehouse 

The working force for operating this plant consists 
of: One man opening cement bags; one man charging 
the measuring box; one mixer man; two men in the 
cement house; one handy man; one timekeeper loading 
and checking trucks; two men on the locomotive crane, 
and one foreman. 

The mixture is 1: 3: 6, with slag as coarse aggregate. 
Hydrated lime is added to produce a denser, more plastic 
mix as well as to retard slightly the initial set. The 
lime proportion is 10 per cent to 15 per cent of the 
cement used, depending on the length of haul. A stiff 
consistency is maintained, about 5 per cent to 6 per 
cent by weight of water being used in mixing. The 
slag on the ground storage piles is well sprinkled before 
being placed in the bins, to prevent it from absorbing 
water from the mortar. 

Two-ton dump trucks with fairly tight steel bodies 
are used for transporting the wet material, but no 
special care is taken to make the bodies watertight. 
Five-ton trucks were tried first and, although some- 
what cheaper, it was found that the small trucks were 
quicker, more flexible, did not require so long a time 
for loading, and the smaller mass of concrete had less 
tendency to pack together in transit. 

In central-plant concrete mixing, speed and continuous 
operation are important. Each truck driver is impressed 
vith the need of delivering the material promptly and 





if, through accident or neglect, a load is unduly delayed 
it is not used but sent to a dump and the truck owner 
responsible is charged for the lost material. The time 
elapsing between the start of mixing to final placing 
in the street averages from 15 min. for a 2-mi. haul 
to 35 min. for a 5-mi. haul. The average distance 
from the plant to the streets is about 3 mi. Before load- 
ing, each truck body is sprayed with water and lightly 
sprinkled with wet sand. This prevents the wet con- 
crete from adhering to the sides or bottom of the truck. 
Oil was at first used for this purpose but water proved 
more effective. The trucks also are covered with heavy 
canvas to prevent the wind and sun from drying out 
the exposed concrete. 

Some of the advantages resulting from the. central 
mixing plant are: More positive control, hence greater 





SCHUVHILL RIVER 


SKETCH PLAN OF CENTRAL MIXING PLANT 


uniformity of product; reduction of labor force to about 
one-third for equal yardage; less interference with 
traffic by eliminating storage piles on the street; less 
frequent moves, with attendant delay, transportation 
cost and damage to machine; maximum efficiency of 
plant by more continuous operation; reduced mechanical 
trouble with mixer by using a heavier machine, rigidly 
placed, together with convenience of spare parts for 
prompt repairs; economies through the choice of fuel 
for motive power as soft coal, electricity, etc., not pos- 
sible with a street paver, and the saving of cement 
sacks formerly lost or destroyed on the street. 


Suggestions from Rebuilt French Cities 


Excess condemnation ,and final resale or leasing of 
lands adjacent to areas being taken for street widening 
and opening has enabled many cities and towns in the 
aevastated region of France to finance the whole of 
these improvements. An outline of this practice, 
together with a suggestion that it be adopted more 
generally in the United States, and also that benefits as 
well as damages for street improvements be assessed 
against the abutting property, was presented at the 
recent meeting of the American Society for Municipal 
Improvements by George B. Ford of the Technical 
Advisory Corporation. Contrary to the generally 
accepted views, the French are permitting many street 
changes in rebuilding their cities. They are the more 
prone to do this since the government pays the larger 
part of the bill. Co-operative societies have been formed 
in most of the towns which enable the employment of 
one contractor, one engineer and one architect, instead 
of many of each, and to standardize the many unit parts 
of their buildings, such as windows and doors. 
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Planning the Future of the Cleveland Water Supply 


Methods Followed Lead to $30,000,000 Program by 1940 Delivering 430,000,000 Gallons Daily from 





COMPREHENSIVE plan for the future development 

of the water-supply system of Cleveland, Ohio, has 
been made by the engineers of the Division of Water. 
The methods of investigation pursued, the results 
obtained and the conclusions reached as to the program 
to be followed have been set forth in a pamphlet which 
contains a series of reports by the writer to G. B. 
Dusinberre, former commissioner of water, and to J. T. 
Martin, present commissioner of water. The program 
provides for Cleveland’s furnishing water to an ever- 
widening area which has been assumed to have expanded 
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Four Intakes of Which Two Will Be New 


By A. ¥. 


Engineer of Construction and Surveys, 
















RUGGLES 
Division of Water, Cleveland, Ohio 


In 1917 the city was able to draw water from Lak: 
Erie through two separate supply tunnels, and although 
pumping facilities at the two stations at the lake fron: 
were ample for immediate needs, it was apparent that 
in the outlying regions, and particularly in the high 
service districts, the existing facilities for supplying 
water would be heavily taxed within a few years. Sub 
sequent events have proved this to be the case to « 
greater extent even than anticipated, due to the unpre- 
cedented demands for water during and since the war. 
As early as 1917 it was realized that a careful stud, 
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by 1,940 to include the whole of Cuyahoga Co. together 
with some territory outside the county to the east and 
including a total area of approximately 475 square 
miles. Studies were carried on during the greater part 
of 1917, discontinued for the period of the war and 
resumed early in 1919. The final report of Sept. 28, 
1919, gave conclusions as to future demands for water 
in all districts to be supplied at successive periods 
until 1940; and recommendation as to size, location 
and times of installation of the various new intake 
tunnels, pumping stations, filtration plants, reservoirs 
and main feeder pipe lines to meet these demands. In 
November, 1919, J. W. Frazier, J. H. Herron and Robert 
Hoffman were designated by Mr. Martin as a special 
commission of engineers to review the program of the 
Division of Water. Their report approved the city’s 


plan, summarized the important .eatures of the con- 
struction program and also urged a raise in rates for 
water to an extent necessary for the proper financing 
of work. 
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should be made of the future development of the dis- 
tribution system. An investigation of the larger mains 
was begun by the writer, primarily to determine what 
additional supply mains would be needed to care for the 
city’s rapid growth. The facts which it was deemed 
desirable to establish were the size and location of these 
pipe lines and the dates on which they should be ready 
to be put into service. This naturally led to a detailed 
study of rates of consumption, the variations in con- 
sumption in different sections of the city, maximum as 
compared with average consumption for the city as 4 
whole and for the several service districts, and the 
probable growth and distribution of the population 
through the areas to be served. 
As a result of the methods carried out to ascertain 
the solution of the problem the following summary 
of the report, under five headings, has been prepared: 
Existing Arrangement of Pumping Stations, Reservoirs 
and Distribution System—The general layout of the Cleve- 
land system as it exists today is shown by the accompany'"£ 
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sketch. By the completion of the 150,000,000-gal. rapid sand 
filter plant in 1917 the city was able to secure water from 
two independent intakes, one supply being filtered and the 
other chlorinated. 

Previous to 1904 the entire water supply of Cleveland 
was obtained from Lake Erie through an intake (crib 4), 
located a short distance west of the mouth of the Cuyahoga 
River and a mile from the shore. This intake was con- 
nected to a pumping station at the shore on Division Ave. 
by two tunnels, 5 ft. and 7 ft. in diameter. In 1904 a new 
intake (crib 3) was completed, having a permanent steel 
crib extending above the lake surface, together with a 9-ft. 
brick-lined tunnel and a pumping station. The crib is four 
miles from shore and in 55 ft. of water. The pumping 
station (Kirtland Station) which this intake and tunnel 
serve is at the foot of East 49th St., with a capacity of 
130,000,000 gal. daily, all low service pumps. 

In both pumping stations and in the filtration plant on the 
West Side the equipment provided was ample for immedi- 
ate needs. Provision was also made to care for increased 
output up to the capacity of the two intake tunnels, each 
of which can bring in about 165,000,000 gal. daily, by 
additional pumps to be insvalled as demands should grow. 
Some of this water is repumped in order to meet the needs 
of areas of high level. 

The low service district, comprising all parts of the city 
less than 120 ft. above lake level, has been provided with 
reservoir storage of 80,000,000 gal. on the east side at Fair- 
mount. The first high service district comprises that por- 
tion of the city between El. 120 and 250, the second high 
service between El. 250 and 500 and the third from El. 500 
to 810. 

In 1913 a new low service reservoir was planned and its 
construction is now under way. This reservoir (Baldwin) is 
located just east of and 55 ft. above the Fairmount reser- 
voir. Its capacity will be approximately 125,000,000 gal. 
and it will have a beneficial effect in increasing the pressure 
in the low service district. 

Existing Conditions as to Flow in Feeder Mains—In 1919 
there were built more than 30 new permanent pitometer 
vaults at strategic points on the large feeder mains and 
measurements have been taken at all these. These records 
show to how great an extent these main feeder lines were 
being pushed. The results have been reassuring, showing 
that the mains are, in general, ample for immediate needs; 
that the velocities are not excessive, and that the large 
mains laid in tunnels under the Cuyahoga River to connect 
up the East and West Sides of the city in the low service 
district are sufficient for the needs. 

One group of pitometer vaults forms a ring around 
Kirtland station, each about one mile from the station, on 
a large main. These are of value in determining the 
size and location of new mains leaving the stations to care 
for the output of additional pumps from time to time. 
Another similar ring surrounds Division station. Other 
new vaults, scattered about the city, together with quite a 
number of older vaults, have enabled tests to be made, 
throwing new light on problems of extension of the distri- 
bution system at various locations. For example, in a 
general study of conditions in the first high service, 48-hr. 
runs were made to include a Sunday and Monday, during 
which time was observed not merely velocities in the mains 
at the pitomter vaults but also pressures at chosen points, 
pumpage at Division and Fairmount stations into the first 
high service district, and changes in flow line in the first 
high service reservoir at Kinsman. Such a run was made 
on the first day of the general strike in the steel mills in 
the fall of 1919 when the industrial demands for first high 
‘ervice water suddenly dropped. This run was repeated 
inder conditions of normal industrial demand and again 
W hen the hot weather domestic demand had reached a peak. 

Existing Conditions as to Pressure—Inspections of 30 
recording pressure gages at the fire stations are made at 
intervals by A. G. Siedle, engineer of waste detection, and 

tarts from the various engine houses are now mailed in 
nce a week directly to the Division of Water. 
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Pressures are usually at a minimum about 9 a.m. and 
for each engine house gage a graphical record is kept of 
pressures at this time, month by month, showing the aver- 
age pressure at 9 a.m. and also pressure at this time on 
the worst day of the month. The yearly average pressure 
at 9 a.m. on the same diagram shows the tendency to 
improve or otherwise as the years go by, and a line giving 
static pressure from the reservoir is of value for com- 
parison with the actual, which latter may be higher than 
static, if it gets direct friction through long lines. These 
data are of assistance in deciding upon extensions of the 
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POPULATION OF CLEVELAND—COMPARISON OF CENSUS 
FROM VARIOUS SOURCES 


distribution system and as first hand evidence when com- 
plaints come in on account of poor pressure. 

Population by Districts—On one of the drawings are 
shown population curves for Cleveland from the U. S. 
Census, from the Cleveland Board of Education, from the 
Board of Elections, from the Cleveland Telephone Co. and 
from other sources. The Board of Education multiplies 
its returns for all parts of the city by 4.25 to give total 
population. 

Somewhat similarly the Board of Elections’ population 
curve is based on the number of registered voters year by 
year, which varies greatly from one election to another. 
The curves which have been plotted from the results of 
the Board of Elections vary so much that they are of doubt- 
ful value. The Board of Elections uses a separate factor 
for each ward by which it multiplies the number of regis- 
tered voters to give total population. 

The Cleveland Telephone Co. made careful population 
estimates for Cleveland, its various parts and outlying 
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suburbs, for the years 1916 and 1932. The results of the 
U. S. Census have been given especial weight in the curves 
adopted, and yet at the same time it is felt that these fig- 
ures are too low. . 

In 1917 Cleveland contained, as now, 26 wards, and for 
each of these wards population curves were drawn, super- 
imposed as obtained from the Board of Education, Board 
of Elections, the Cleveland Telephone Co. and the U. S. 
Census, For each of these 26 wards a curve was adopted, 
guided by the other four curves mentioned, and giving 
such populations for each ward year by year from 1890 
to 1940, that for each of these 51 years the populations 
from the 26 curves total up to the same figure as given 
by the total curve. 

Determination of future suburban population was guided 
in large degree by consideration of density or population 
per acre. In a rough way, taking the eight West Side 


160 


_— 


> 
‘SI 
Q 
S 
+ 
a. 
6 
Vv 
me 
v 
Qa. 
o 
¢ 
° 
S 
0 


40, 


1914 1925 1940 


CONSUMPTION BY 


1930 1935 


DISTRICTS 


1918 
WATER 


wards, the product of the “distance from the center of a 
ward to the public square” times its “density of popula- 
tion” is a constant, the equation of an equilateral hyper- 
bola. Similarly, for the 18 East Side wards another con- 
stant holds good in a rough way. By adopting fractional 
exponents for D and P in the equation D (Distance) x P 
(Density of Population) = C (Constant), the rule was 
found to work better but the attempt to apply it to the 
suburban regions gave results varying too widely for areas 
so large as the groups of villages we had adopted. Draw- 
ings were prepared showing by different colors the groups 
of villages, their population and density for 1918 and 1940. 
Similar figures for each of the 26 Cleveland wards on the 
same map permit of comparison of adjacent or various 
regions and indicate the trend of growth. 

Consumption by Districts—The pumpage per day per in- 
habitant increased with some variation from 101 gal. in 
1890 to 172 gal. in 1901. At this latter time installation 
of meters was commenced, and when in 1909 the city had 
become practically entirely metered, the per capita con- 
sumption was found to have decreased quite uniformly to 
94 gal. daily. Since 1909 the per capita consumption has 
gradually increased to 116 gal. daily in 1917. In 1918 it 
was 1387.5 gal. daily due to the night and day operation of 
factories at top speed for war orders. In 1919 instead of 
dropping back to normal level, it remained at 130 gal. 
daily, and conditions so far in 1920 indicate a continued 
rise as compared with last year. The studies which have 
determined the actual rate of consumption in all parts of 
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the city for a period of 54 years just ended indicat 
unmistakably a growth in per capita consumption « 
water both in domestic and in industrial use. The forme: 
seems reasonable in that new houses have better facilitie: 
as to bath tubs and other conveniences than many of th 
houses in the older parts of the city. Factories use 60 pe: 
cent of the total consumption in the city, and all thing: 
point toward Cleveland’s continuing to be a city of many 
large and diverse industries. 

The low service district, now roughly 50 per cent of th: 
total supplied by area and 80 per cent by volume of water 
used, will in a few years receive pressure from Baldwin 
reservoir instead of from Fairmount reservoir as now, pro- 
ducing an increase in head of 55 ft. or 24 lb., tending to 
increase both legitimate use and leakage. Being guided by 
these considerations we have prophesied a_gallons-per- 
capita-daily curve for the future increasing uniformly from 
130 in 1919 to 150 in 1940. This is an average for the tota! 
population supplied. Different values for this figure have 
been used in the different parts of the city in forecasting 
future demands, the forecast being guided by the recent past 
results. 

Knowledge of per capita consumption combined with 
population gives a knowledge, for any year, of average 
daily demand. The following table shows past relation be- 
tween the average and maximum daily demands: 

Daily Daily 
Pumpage, Pumpage 

Max Max. 


Year Ratio Year 
1900 
1901 
1902 
1903 
1904 
1905 
1906 
1907 
1908] 
1909 


M.g.d 


dat 
iat 
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4 
5 
52 
25 
39 
35 
395 


405 


t 
| 
1 
! 
1 
| 
| 
| 
| 
1 44 


anovosoc°coco— 


Average 1 43 
Use 1 Ww 


The forecasts of future pump installations required 
have been made on the basis that in each service district 
there would be enough reservoir capacity to care for maxi 
mum hourly fluctuations. It was believed that, as a matter 
of safety, it is advisable to carry reservoirs at least to this 
point, and as work on installations continues, detailed 
studies will be made of each separate problem to determine 
the maximum economy as between money spent for reser- 
voirs and that spent for pump installations. 

To determine the actual rate of consumption in the various 
parts of the city, and the variations in these rates from time 
to time, a water consumption ledger was initiated in the 
spring of 1917 by the writer. In this were entered figures 
of actual consumption of water from the meter reading 
books for six-month periods, showing winter consumption 
separate from summer; large connections 1 in. and over, 
separate from those smaller, thus practically separating 
industrial from domestic use; and keeping consumption 
separate as between the different service districts. A con- 
tinuous record of 53 years from 1914 to 1919 has been 
summarized, keeping the service districts separate, and 
showing for this period a summation of consumption by 
wards as indicated by the meter readings. 

Factors between station pumpage and consumption as 
indicated by meter readings averaged for the low service 
district 1.173, for the first high service 1.3821 and for the 
second high service 1.471. 

Another study shows gallons-per-capita-daily figures for 
each ward, year by year from 1914 to 1919, “large” and 
“small” connections separate, and the total of the two. 
The consumption indicated by meters was multiplied by 
the proper factor for the six-month period and the service 
district, to give corresponding station pumpage needs 
This set of sheets showed that Ward 9, which contains the 
congested downtown business district, has a much hig)er 
per capita consumption than any other ward. It was there- 
fore kept separate, in the analyses of future demands for 
water, from the rest of the East Side low service. 




























































eR ee 














tl 
SS 


November 4, 192 


ENGINEERING 


wy) 
U 


2715 ——} $f + 
| 1 
| ® 
| | O 
| cae x = 
250}- adie peepee ae -e € 
| é Q 
| | ofha 
} 
25 a a ee 
x | } } 9 fs 
) | | Me | 
Vf | 
< 200}-— + —+-— ——_— Fj —— 
2 { ' 4¢ 
| 3 - 
5 & ic 
' a ee -4 + o° — — 
- 115 | | r /s , 
: | V /* | | . 
: ae 
“is ot a i ‘ ) (revised = os 
6 PC ae £ 
£ a“ 6 
o4%.0 | S 
1g} ___+—___1+—_ <6 Bo | 1250 
= } L 
| | Lo | | & 
' | { | ns 
2 
00+ <A mir — eo — —-—100 9 
| | } Ss 
'Sq96 19100915 SCS82O~C~S~O~«d1O3B—=C«CSMO 


FUTURE TOTAL AND PER CAPITA CONSUMPTION 


The next study gave the story of past performances of 
gallons-per-capita-daily station pumpage required for each 
service district east and west of the Cuyahoga River, and 
in each case what proportion it was to the gallons-per-capita 
figure for the entire city; and finally, graphically, were 
shown the estimates adopted for the future behavior of these 
quantities and ratios up to 1940. 

For each of the years 1925, 1930, 1935 and 1940, by com- 
bining these chosen values of per capita consumption with 
the population in each service district east and west of the 
river, the corresponding demands for water were obtained. 

In 1940 maximum daily demands for water will have 
reached the following figures: 


Kast of River West of Riv: 
M.g.d. M.g.d 
Low service 135.3 69.0 
First high service we 75.6 
Second high service : 49 3 78 
rhird high service 43 2.0 
226. 6 14 
Ward ° low service 49 8 
Total 276 4 
Total East and West . idk 04 


The maximum daily amount pumped from the lake to date 
has been about 170,000,000 gallons. 

The Resultant Program — The figures obtained have 
demonstrated the necessity of having ready for use prior 
to 1930 a third intake crib and tunnel of a capacity of 
165,000,000 gal. daily located at the eastern extremity of 
the city, with pumps and filters installed at first up to a 
capacity of 75,000,000 gal. daily, and land acquired at the 
outset and laid out so as to provide for ultimate extension 
to the full capacity of the tunnel. 

Just prior to 1940 a fourth intake and tunnel of 165,- 
000,000 gal. daily capacity must be ready for service far- 
ther west than the Division station, with pumping station 
and filtration plant built at first only to half capacity. 
Both of these stations will pump some water to the first 
high service, and the new East station will pump some 
lirect to second high service. The East Side second high 
ervice reservoir will have to be increased in capacity; 
ind a West Side first high service reservoir constructed, 
‘rom which a relatively small amount of water will be 

osted to a reservoir for second high and to a standpipe 
‘or third high service. 

The studies have enabled a logical determination to be 
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made of the successive pump installations needed at th 
four lake pumping stations, and at the inland booster sta 
tions, on both the East and West Sides of the city, to care 
for maximum daily demands. As pump installations are 
actually made, attention is paid to providing pumps in 
reserve, and consideration has also been given to providing 
enough extra pump capacity so as to be able to supply the 
entire demands in 1940, with any one of the four shore 
stations out of use temporarily, at a time of average de 
mand. The knowledge obtained as to past and probabk 
future demands for water in various parts of the city and 
country, also, has enabled computations to be made deter- 
mining the size, location and time of installation of the 
necessary additional large pipe lines to connect up the 
numercus pumping stations, filtration plants and reservoirs 
as they are built and enlarged. The estimate of cost of 
the additional facilities needed in the next 20 years, ex- 
clusive of the ordinary growth of the distribution system, 
runs to about $30,000,000, of which one-third is to be ex- 
pended within the next five years. 








Waterways Contracts To Guarantee 
Wages and Prices 
A AGREEMENT by which the state will absorb 80 
per cent of any increase above scheduled prices 
and wages is contained in the contract for structures 
for the Illinois Waterway. In case there is a decrease 
below the scheduled figures the state and the contrac- 
tor will share equally in the saving. 
If an increase in freight rates occurs, which increases 
the cost of materials, the state will absorb the entire in- 
crease. The base prices and wages are as follows: 


WAGE SCALI 


Occupation Hourly Rate Occupation Hourly Rat 
Blacksmith $0.70 to $0.75 Machinist $0 80 to $0 85 
Blacksmith helper .60 to 65 Machinist helper... .. 60 to 65 
Boilermaker. 75 to 80 Oiler 55 to 60 
Boilermaker helper .60 to 65 Pipe fitter 70 to 75 
Brakeman... 52} to 574 Pipe fitter helper... 60 to 65 
Carpenter, fine .95 to 1.00 Pump man 60 to 65 
Carpenter, rough. 70 to 75 Rigger ; ean 60 to 65 
Carpenter, helper. .60 to .65 Steelsetter........... 75 to 80 
Derrick runner... . .70 to 75 Teamster .55 to 60 
Dinkey runner.... . .60 to 65 Team and driver...... 1.00to 1.10 
Drill runner...... .60 to 65 Truck driver, heavy 27.50 to 30 00 
Electrician....... .80 to 90 a week 
Electrician helper .60 to 65 Truck driver, light 25.00 to 27.50 
Fireman......... 55 to 60 a week 
Labor, special. . 55 to .60 Watchman $100 to $110 
Lami \ciar... 50 to 55 a month 


PRICE SCALE 

Cement at $1.85 per bbl., net, f.0.b. cars Marseilles. 

Concrete material, consisting of coarse and fine aggregate, all 
sizes, and of bank run gravel, at $1.05 per net ton, f.o.b. cars or 
boat, Marseilles, weights made by the Western Weighing Asso- 
ciation to govern. , 

It is understood that eight hours shall constitute a 
standard day’s work. Overtime in excess of eight hours 
shall be rated as time and one-half, and Sundays and 


legal holidays shall be rated as double time for wages. 





Ter Meer Sludge Dewaterer at Milwaukee 

At the Milwaukee sewage testing station a Ter Meer 
centrifugal sludge dewatering machine from Hanover, 
Germany, was put in operation for experimental pur- 
poses in October. T. Chalkley Hatton, chief engineer, 
Milwaukee Sewerage Commission, in speaking of it at 
the recent convention of the American Society for 
Municipal Improvements stated that in a preliminary 
test a cake 4 in. thick had been obtained and that so far 
the machine is giving a satisfactory product. Mr. 
Hatton stated that the sludge varied greatly between 
summer and winter as to colloid content, making the 
operation of any press uncertain. He had therefore 
employed an expert in colloidal chemistry to study the 
colloids in sewage with a view to their control. 
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Well Points Used in Excavating 
For Beach Resort Hotel 


Water Removed From Sand by Pumping Made More 
Difficult by Tidal Action—Costly Use 
of Sheet Piling Avoided 
By FRANK P. KEMON 
Stapleton, Staten Island, N. Y. 
HAT is believed to be the most extensive excava- 
tion in quicksand ever attempted without the aid 
of heavy steel and timber sheet piling was successfully 
handled by the well-point pumping system in connection 
with the erection of the sixteen-story Ambassador Hotel 
Annex at Atlantic City, N. J. 

Owing to the scarcity of steel sheet piling and the 
short time allotted the contractor in which to perform 
his contract, it became necessary to devise some means, 
other than that ordinarily used. The well-point pump- 
ing system was decided upon as the only method by 
which the work could be completed within the allotted 
time. James V. Ferry, treasurer of James Ferry & 
Son, Inc., contractors for the excavation and foundation 
work, who had had previous experience with the well- 
point pumping system, decided upon its use in this 
particular case. 

The excavation generally was 150 ft. by 300 ft. by 
18 ft. deep, and 24 ft. in machinery and elevator pits. 
Surface water was encountered about 3 ft. below the 
street level and tidewater about 10 ft. below the street 
level. 

The pumping plant consisted of a 4-in. pipe line, laid 
on all four sides of the proposed excavation and about 6 
ft. outside, tapped every 4 ft. throughout its entire 


WELL POINT INSTALLATION FOR AMBASSADOR 
HOTEL ANNEX 


FIG. 1. 
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EFFICIENCY OF WELL POINT SYSTEM INDICATED 
BY VERTICAL SAND WALLS 
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length with 2-in. nipples and tees, connected to right- 
and left-hand hexagon nipples. These were connected 
to a 2-in. flexible metallic steam hose, in turn connected 
to 20-ft. sections of 2-in. pipe and finally leading to 6 
ft. vell points. The 4-in. pipe line was laid about 2 
ft. below the street level and a number of plugs and 
tee. were installed to dig elevator and machinery pits 
after general excavation had been done. A number of 
shut-off valves were also installed, so that any part of 
the main line could be cut off and greater pumping 
capacity concentrated at any point where it developed 
that it was needed. The main line was connected to 
four triplex pumps, one at each corner of the excava- 
tion, duplicate pumps being installed so that repairs 
could be made without having to stop pumping. 

The 26-ft. well points were jetted into place with a 
3-in. water line and the entire plant was started about 
2 week ahead of excavation. Pumping was kept going 
constantly for three months after the concrete walls 
were finished. So successful was the system that men 
were able to work throughout the winter of 1919-20 in 
the excavation without boots. The absence of water 
allowed accurate tests to be carried on for determining 
the bearing quality of the soil. The use of piling, orig- 
inally intended for the foundation, was entirely elim- 
inated. 

In order to test the bearing power of the soil a sand 
bin was constructed of 2-in. x 10-in. timbers with sup- 
porting legs of timbers 12 x 12 in. The bin was made 
7.94 ft. long, 7.65 ft. wide, and 134 ft. high, and suc- 
cessively loaded. The initial loading was 2,250 lb., the 
second 8,531 Ib., and thereafter approximately 3,300 lb. 
were added in twenty-seven different stages. Readings 
were taken upon four nails originally set at the same 
elevation at the base of the bin, after each new loading. 
Twelve loadings and readings were made the first day, 
twelve the second, and five the third day. The total 
average settlement under a total load of 96,500 Ib. was 
13 in. 

The well point pumping system was kept in operation 
until the substructure walls and floors had been heavi!) 
waterproofed and until the permanent drainage system 
had been installed. The permanent drainage system 
consisted of the laying of a network of 6 in. porous 
tile pipe in gravel-filled trenches and all leading to 4 
sump where a pump was installed with a connection 
to the sewer. 

The hotel annex was erected at.a cost of $1,500,000, 
Warren & Wetmore being the architects and the Thomp- 
son Starrett Co., general contractors. 
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Hints cn the Writing of Engineering Reports 


Projects Must Be Explained in Terms Which Business Man as Well as 





RELIMINARY to the preparation of an engineering 
P report, the principal matter to be considered is the 
correct solution of the problem under investigation. It 
is a fundamental necessity that the engineering exam- 
ination be so complete and the data so thoroughly 
studied as to result in the formation of clear and intel- 
ligent conclusions on the manner in which the devel- 
opment of the project should be accomplished and on 
its feasibility as a busi- 
ness venture. After this 
solution has been reached 
the important matter to 
be kept in mind in the 
presentation of the sub- 
ject in the report is the 
capacity of the parties 
for whose understanding 
of the project the report 
is prepared. 

When the report is 
prepared by an engineer 
for his superior, or for 
other engineers who are 
familiar with many of 
the details of the project 
discussed, it may be un- 
necessary and _ undesir- 
able to do more than dis- 
cuss that phase of the 
subject which has been submitted for examination. 
Under such conditions the report may deal solely with 
details in as technical a form as the understanding 
of the parties for whom it is written may make de- 
sirable. In any event, the men who are to read and 
understand the report are to be kept constantly in 
mind and their knowledge of the situation and their 
understanding of the subject should modify both the 
manner and the detail in which the subject is treated. 

New projects, such as water power or industrial 
developments, irrigation, drainage, flood protection, or 
other similar matters, involve not only the solution 
of numerous intricate problems but also their explana- 
tion in a clear, logical and convincing manner to an 
audience of varied degrees of interest and understand- 
ing. These interested parties include the projectors 
and various others who may be interested as part 
owners of lands or investors in the property or in the 
securities to be issued for its development, bankers or 
financial investors who may contemplate furvishing 
the funds for construction and the engineers who may 
be called upon to examine into the manner and methods 
of development, the plans proposed and the general 
feasibility of the scheme outlined in the report. In 
such cases the preparation of the report becomes more 
complicated, as it must be both elaborated and simpli- 
fed so as to be made available for the understanding 
0! all those interested in any of its phases. 

‘nder such circumstances the needs of all the various 
readers should be clearly kept in mind and the report 


Technical Expert Can Understand 


By DANIEL 


Consulting Engines 


Speaking informally before a group of Wiscon- 
sin engineers some months ago, Mr. Mead 
emphasized certain fundamentals in the prepar- 
ation of engineering reports. In the belief that 
an amplification of his remarks would be valu- usually desirable that 
able, not only to the young and inexperienced 
engineer, but also to the older members of the 


profession who commt many sins of omission 
and commission in report writing, “Engineering 
News-Record” has induced Mr. Mead to prepare 
the accompanying article. He has had such a 
wide experience in the investigation of new 
projects that his advice on how best to present 
the results of such work merits careful reading. 





W. MEAD 
r, Madison, Wis. 


so prepared that the kind of information sought by 
each reader will be readily available. Commonly the 
banker or financier can know little of the technical 
details of a project and will seldom attempt to acquire 
such detailed knowledge. He will base his judgment of 
the project on his confidence in the opinion of the 
expert who has made the investigation or whom he may 
have chosen to examine the property and pass on its 
feasibility. He is par- 
ticularly interested in the 
conclusions, and commonly 
confines his attention 
largely or entirely to the 
final opinions expressed. 
For this reason it is 


such conclusions be ex- 
plained in a concrete and 
condensed form embodied 
in a page or two of the 
report and as a part of 
its closure. It is some- 
times found more satis- 
factory to embody these 
conclusions or findings 
in a brief introduction to 
the report, as a part of 
— the letter of transmittal. 
When such a report is 
intended to appeal to business men, projectors or 
investors in the proposed project, the body of the re- 
port should be written with these parties in view. 
There are few projects of this kind which are so 
complicated that they cannot be explained in simple 
and untechnical language, so that any good business 
man can understand the basis for the conclusions 
and their validity. An exception may be made for 
some of the technical features, for which the busi- 
ness man must depend upon the integrity and ability 
of the experts who have made the original investiga- 
tion or those who have been called in to review the 
same. For these reasons purely technical details, as 
a rule, should be omitted from the main body of the 
report and the project should be presented clearly and 
logically and simplified as far as possible. 

The third class of readers for whom such a report 
must be prepared comprises the technical experts who 
may be called in by the financial interests to pass upon 
the correctness of the conclusions drawn and the gen- 
eral feasibility of the project. These men are neces- 
sarily interested not only in the explanation of the 
project as a whole and the conclusions arrived at by 
the authors of the report, but also in the technical 
features on which the conclusions are based. It is 
therefore desirable for the benefit of such experts, and 
in order to save time and expense in the investigation, 
that there should be attached to the report, in the 
form of appendices, a presentation and discussion of 
technical details so complete that the technical advisers 
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research all the 
data on which the conclusions are based, their source 
and reliability, the scientific basis on which the con- 
clusions are based, and the principles on which the 


may ascertain without unnecessary 


conclusions depend. Formulas used and methods of 
computation, especially where more than one method 
might possibly be used, should be given, and the solu- 
tion of complicated problems should be shown at least in 
general outline. 


FORM OF PRESENTATION 


Photographs, drawings and diagrams are frequently 
helpful in the description of locations and material 
conditions. All illustrations should be clearly made, 
properly titled and so numbered or lettered that they 
may be referred to definitely in the text and may be 
found easily when reference is made. In the main 
report side or center headings should be so frequently 
used as to indicate clearly the subject discussed in 
each section. A table of contents should be included, 
giving in proper order the page where each subject is 
discussed, the appendices and their sub-headings, and 
the list of illustrations and tables. 

If the project is sound, its presentation in the manner 
suggested should not be difficult, provided that the 
engineer on his part can offer a satisfactory solution. 
Failure to arrive at clear and definite conclusions, or 
to make plain to the business man the methods of solu- 
tion and the advantages to be derived, will render the 
consummation of the project doubtful. A failure to 
give the fundamental data on which the conclusions 
are based—or at least to point out their source—may 
involve large and unnecessary expense and delay and 
possibly unfavorable reports from experts who might 
otherwise accept and confirm the conclusions reached. 

A careful preparation of a report in the manner out- 
lined above will greatly facilitate the understanding of 
the project on the part of all those who may be inter- 
ested and will result in a considerable saving of time, 
energy, and expense in the preliminary stages of pro- 
moting and financing a project. 


Advantages of Lining Irrigation Canals 

In the report making recommendation as to methods 
and designs suited to conditions on the proposed Colum- 
bia Basin irrigation project, the commission advises that 
the supply canals be lined with concrete and gives the 
following reasons for this decision: (1) Such lining 
permits the use of higher velocities than could be allowed 
in earth canals. (2) The higher velocity permits the 
use of smaller cross-sections with less expense for exca- 
vation. (3) A smaller cross-section of canal is practical 
to construct on hillsides where a larger canal might be 
impossible. (4) Lining reduces the seepage losses to a 
negligible amount. (5) The low maintenance of a lined 
canal is much less than that of an unlined canal. (6) 
The volume of water in the canal is comparatively small 
and easier to dispose of when shutting down. (7) Con- 
crete lining permits the use of a section with highly 
desirable hydraulic properties and maintains the banks 
so as to retain those qualities. (8) Concrete lining 


avoids the perforation of banks by burrowing animals, 
the erosion of the banks by wave action in the canal and 
the growth of brush and weeds where they will interfere 
with the flow of the water. 
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Diagram to Determine Horsepower 
of Gasoline Engines 


Eight Years’ Experience in Selecting Engines for 
Dragline Excavators Indicates Swedish 
Formula Best for Purpose 


By C. E. LOUNSBERY 

Assistant Engineer, U. S. Reclamation Service, Denver, Col. 

N SELECTING a gasoline engine for use in con- 

struction plant or for similar purposes, special 
attention should be given to the power requirements, 
since both over-powered and under-powered engines 
are uneconomical. There are two methods of selecting 
an engine. One is to calculate the horsepower by some 
formula involving the dimensions and speed of the 
engine and then select an engine having the required 
dimensions and speed. The other method is to select 
from a manufacturer’s catalog, relying on the power 
as rated therein. For the first method, one is con- 
fronted by various empirical formulas which do not 
check each other. For the second method, it will be 
found that the rated horsepowers given by manufac- 
turers mean very little. A conservative manufacturer 
will base the rated horsepower on continuous operation 
over long periods of time, while a liberal manufacturer 
will base it on that developed by the Prony brake test 
during a trial run. Frequently the catalog fails to give 
the speed upon which the rated horsepower is based. 

In general it is best to adopt a formula for use in 
selecting engines. There are numerous empirical for- 
mulas used to calculate horsepower, most of which are 
accurate enough under certain running conditions and 
for certain types of engines, but are not suitable for 
general field use. The three most worthy of mention 
are the following: 


(1) TheS. A, E. (Society of Automotive Engineers) 
formula, 
DN 
bho. = OE 


(2) The British formula, 








and 
(3) The Swedish Royal Automobile Club’s formula, 
D? SnN 
b.hp. — 


In the above formulas b.hp. = brake-horsepower; D = 
bore in inches; S — stroke in inches; n == number of 
cylinders; N = number of revolutions per minute; C = 
a constant. 

The fiirst (S. A. E.) formula is a good example of 
those which are suitable for certain specific conditions. 
The form shown above is a reduction from 


PASnE 


bhp. = 33.000 X 4 


considering a four-cycle engine, in which b.hp, = brake- 
horsepower; P — mean effective pressure per square 
inch; A = area of piston in square inches; S = piston 
speed in feet per minute; D = number of cylinders: E 
== efficiency of the engine. ; 
The latter form embodies all factors necessary ‘0F 
the calculation of horsepower, but is difficult to use 
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extended over a _ period of 
about & vears. During this 
period dirt moving machines 
of various kinds have been 
operated at isolated points ir 
the West but the greater part 
of their experience has bee) 
with drag-line excavators 
These machines operate under 
severe conditions, often run 
ning three eight-hour shifts 
per day for six days in the 
week. This service requires 
efficient, well-built engines of 
the heavy-duty type. 

The accompanying diagram 
was made for four-cylinder 
engines, using the Swedish 
formula with a value for C of 
13,000. The range in sizes is 
from 3 x 3 in. to 14 x 21 in.; 
in speed from 200 to 1,500 
r.p.m. and in horsepower from 
5 to 400. On the right-hand 
side of the diagram are given 
GAS ENGINES factors by which the horse- 
power for a_ four-cylinder 


because the mean effective pressure and the efficiency .« engine may be multiplied to obtain that for one-, two-, 


must be assumed. The reduced form makes these 
assumptions as well as the assumption for speed. The 
assumptions made are (1) that all automobile engines 
will deliver their rated horsepower at a piston speed of 
1.000 ft. per minute; (2) that the mean effective pres- 
sure is 90 Ib. per square inch, and (3) that the mechan- 
ical efficiency of the engine is 75 per cent. At the 
present time most automobile engines deliver their 
maximum power at a piston speed of about 1,500 ft. 
per minute. Certain assumptions must be made also 
for the British formula. 

The Swedish formula is adapted to any type of 
engine. Its value lies in the fact that it takes account 
of the cylinder dimensions and the speed, which makes 
it possible to compare engines upon a rational basis. 
In the original formula, the value of C was taken as 
15,240. The modern engine, due to improved design 
and construction, is much more efficient than the earlier 
engines, which has led to the adoption for C of a value 
of 13,000 for four-cycle engines’ and 10,000 for two- 
cycle engines. These values are recommended in the 
1918 edition of Dyke’s Automobile and Gas Engine 
Encyclopedia. 

This formula gives the approximate horsepower which 
the engine should develop when new, as shown by the 
Prony brake test. After a period of use the engine will 
become less efficient, due among other things to wear 
and deposits of carbon, and will not deliver the calcu- 
lated horsepower during long periods of continuous 
operation. This fact must be considered in selecting 
an engine. 

Engineers of the U. S. Reclamation Service have 
adopted the Swedish formula, and have reached the 
conclusion that an engine should show by this formula 
a rating 25 per cent in excess of the power actually 
required. This value is chosen arbitrarily and should 
not be taken with too much assurance. The exper- 
lence of the engineers of the Reclamation Service has 


" three-, six- and eight-cylinder engines. For example, 
suppose it is desired to find the horsepower of a six- 
cylinder engine having a 63-in. bore and 8-in. stroke, 
running at 500 r.p.m. Enter at the top of the sheet with 
64 and follow the line to the right and down till it inter- 
sects the stroke line 8 running diagonally in the opposite 
direction. Follow vertically downward from this point 
until the horizontal (r.p.m.) line marked 500 is inter 
sected. From this point follow to the left and down, esti- 
mating between lines, and read at the bottom, 52 hp. At 
the right of the diagram find the factor to be applied for 
a six-cylinder engine. Multiplying 52 by the factor 
14 gives 78 hp. which the engine should develop by 
brake test. This engine should reasonably be expected 
to develop about 62 hp. under severe working conditions. 

The diagram was drawn for four-cylinder engines 
because the writer was particularly concerned with 
engines of that class. Probably it would be easier to 
use if it were drawn for a one-cylinder engine. The 
factors to be applied for other numbers of cylinders 
would then be whole numbers instead of fractions. 

An important point which arises is the speed at 
which it is advisable to run an engine. Heavy-duty 
engines should not be considered in the same class as 
the automobile type and should run at slower speed. 
The Reclamation Service engineers are conservative in 
this respect, and limit the piston speed of heavy-duty 
engines to from 700 to 800 ft. per minute. 


New National Park Dedicated 

The formal dedication of Zion National Park, Utah, 
created by Congress Nov. 19, 1919, as the nineteenth 
member of the National Park System, was carried out 
recently with Stephen T. Mather, director of the Na- 
tional Park Service, presiding. The new park is in ex- 
treme southwestern Utah and is reached from both Salt 
Lake City and Los Angeles by the Salt Lake Route 
to Lund. 
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A Study of Rapid Transit Station Design—Part II 


Good and Bad Features in Arrangement of Platforms and Street Approaches— 
Dimensions and Capacities that Have Been Found Satisfactory 


By OLor A. NILSSON 
Designer, Transit Construction Commission 
New York City 


HE trend of development in station planning since 
rapid transit has become one of the important fac- 

tors in the life of modern metropolitan cities will be 
apparent from a comparison of the earlier and later 
designs as shown in the accompanying illustrations. 

Paris has a rapid transit system consisting of a 
number of independent two track lines, traversing the 
city in different directions. The first line, 6.4 miles in 
length, was opened for traffic . 
in July, 1900. The lines all 
have loop-ends, permitting 
the trains to run continu- 
ously back and forth and 
around the loops without 
the use of switches and cross- 
overs. For the most part 
these lines are built under- 
ground with stations as close 
to the surface as the method of construction and the 
topographic conditions allow.’ The standard platform 
length is 246 ft. and the width (of side platforms) 
about 13.5 ft. Intermediate stations are generally of 
the side platform type, while most of the end stations 
have island platforms. The latter have also, in general, 
separate stopping places for loading and unloading, so 
that incoming and outgoing passengers are kept sepa- 
rate from train to street. 

The simple arrangement of intermediate stations is 
indicated in Fig. 13. There is one stairway from the 


FIG. 14. 
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TYPICAL STATION OF THE PARIS SUBWAY 
STATION 


street, 10 to 13 ft. wide and common for both entrance 
and exit. This stairway leads to a lobby, where tickets 
are bought, and from the lobby a passageway and two 
stairways, all about 9 ft. wide, communicate with both 
platforms. Reasons of economy and a desire to avoid 
obstructions in the streets and public squares appar- 
ently originally determined the use of only one entrance 
to each station. On August 10, 1903, however, an 
accident took place near a station, which cost the lives 
of 84 passengers. This great loss of life was caused by 
the fact that the station lights were extinguished and 


the passengers were unable to find their way to the on!\ 
exit of the station. After this a second entrance w.is 
built at some of the stations with heavy’ traffic, and 
other safeguards were provided to prevent the 
recurrence of a similar accident. 


At some points, where two lines on the same level! 





A TYPE OF INTERMEDIATE STATION ON BERLIN SUBWAY 


join, stations are built side by side forming a twin 
station with one island and two side platforms. Trans- 
fers between trains using the island platform is made 
direct across the platform, while passengers who land 
on the side platforms must make use of a mezzanine, 
located at one end of the platform, to effect a transfer. 
At other points where two lines meet—either on the same 
or on different levels—the stations are built separate, 
but near together, and communication is established and 
transfers made possible by means of stairways and 
passageways. Where three lines meet or cross there is 
a similar arrangement but naturally much more com- 
plicated, with greater inconvenience to transferring 
passengers. On this system the passenger traffic is 
many times as heavy as was anticipated when the plans 
were made, and during the busy hours of the day the 
platforms at the most in:portant stations are uncom- 
fortably crowded. 

The genéral type of intermediate stations on one of 
the additions to the rapide transit system of Berlin, the 
Schéneberg subway, is s..own in Fig. 14. This is a 
two track line, which wis opei.cc for traffic in Decem- 
ber, 1910. The stations, oi the island platform type, 
have platforms 25 ft. wide and entrances at the ends 
through stairways 13 ft. wide to the middle part of the 
street. They were planned to be built in two stages, 
the first part only, as shown in full lines, to be completed 
at the opening of traffic, the second part, shown in 
dotted lines, to be added when necessitated by the 
growth of traffic. The first part of the station with a 
platform length of 148 ft. accommodates a train of 3 
cars; the completed station has a platform 312 ft. long 
and accommodates a 7-car train. The middle part of 
the platform is occupied by various stands and 
enclosures for statiqn attendants, newspapers, etc. 

Boston has a rapid transit system consisting of sub- 
ways, elevated railroads and surface lines, all combined 
into one system with one fare and free transfers a! all 
stations where different lines meet. The first under- 
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FIG. 15. PARK STREET STATION ON BOSTON SUBWAY 


ground link in the system was the Tremont St. subway 
for surface cars, which was opened for traffic in 1897; 
the latest addition is the Dorchester Tunnel, which was 
completed to Andrew Square in 1918. The surface lines 
running into different cities and towns surrounding 
Boston are linked up with the subway and elevated lines 
at a number of points by transfer stations which have 
been designed to facilitate as much as possible the 
transfer of passengers between the surface and the sub- 
way or elevated lines. 

The busiest station on the system, the Park St. under- 
ground station at the intersection of the Tremont St. 
subway and the Cambridge-Dorchester tunnel is shown 
in Figs. 15 and 15a. The lower level station, for Cam- 
bridge-Dorchester trains, is 350 ft. long and has two side 
platforms for unloading and one island platform for 
loading. The former are 10 to 12 ft. wide, the width of 
the latter varies from 18 to 30 ft. tapering from the 
center toward the ends. The upper level—for the Tre- 
mont St. surface cars—has two island platforms the out- 
lines of which are indicated in the illustration Fig. 15a. 
Kach track has berths for eight cars along the straight 
portion of the platform. The east platform (exclusive of 
stairways) contains about 9,625 sq.ft. and the westerly 
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one about 14,050 sq.ft. The entrance and exit stair- 
ways from the upper level to the surface are through 
structures on the Boston common. The _ southerly 
entrance on the easterly platform has an intermediate 
lobby or mezzanine above the platform for the control; 
on the other entrances the control is on the platform. 
The lower level has an entrance lobby at its easterly 
end just east of the Park St. structure with stairways 
to the street and from the unloading platforms, ticket 
control and a wide stairway to the loading platform. 
from both unloading platforms there are escalators to 
the street surface. For direct transfer between the two 
‘tations there are six stairways, one from each platform 
n the lower level to each one on the upper. 

The Broadway transfer station on the Dorchester 


tunnel, Fig. 16, is built as a two level island platform 
station, the lower level for subway trains and the upper 
one for surface cars, which are here depressed below the 
street. Stairways in the center of the island platforms 
provide direct communication between the two levels. 
At the northerly end of the lower level platform there is 
an escalator to a landing just below the street surface. 
From this landing (connected through a ramp to the 
upper level or lobby platform) stairways lead to an 
island platform for surface cars which are _ not 
depressed. This platform is protected by a steel and 
wood shelter and is a prepayment station for passengers 
entering at this point. Thus passengers may transfer 
between the cars on any of the three levels. 

The present terminus of the Dorchester tunnel, the 
Andrew station at Andrew Square, is shown in Fig. 17. 
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Instead of depressed surface tracks with direct connec- 
tion between surface and subway cars as in the previous 
illustration this transfer station has the platforms for 
the surface cars at the street level and connection to 
the subway platform below is provided by a subsurface 
mezzanine floor. The surface station, enclosed within 
a one story building 115 ft. wide and 297 ft. long, has 
an island loading platform and two side platforms for 
unloading. From these three platforms stairways lead 
down to the mezzanine, which by passages and-stairways 
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communicates with the subway platforms below. There 
is also an escalator from the southbound subway plat- 
form to the loading platform on the street level. The 
general passenger movement being from the unloading 
platforms in the surface station to the northbound sub- 
way platform and from the southbound subway plat- 
form to the loading platform on the street level, this 
arrangement gives escalator service to the majority of 
passengers transferring from subway to street level. 

An extensive rapid transit system including both 
subways and elevated roads has been planned and is 
being built in Philadelphia and the stations on this 
system are good examples of modern, well planned, rapid 
transit stations. Fig. 18 shows the Girard Ave. express 
station on the Broad St. subway. The platform length 
is 550 ft., the width at the center 20 ft. 9 in. tapering 
toward the ends through a large radius curve on the 
outside platform edge. The platforms are accessible 
from the street through a mezzanine under Girard Ave. 
which has eight stairways from the street and three to 
each platform. In addition there are stairways for exit 
only, near the ends of both platforms. 

A local side-platform station on the same line at 
Ridge Ave. has a similar arrangement with entrances 
and exits at the center and additional exits near the 
ends. The platforms, 12 ft. wide except at the ends, 
where the width is 10 ft., are unobstructed through 
their entire length, platform columns being eliminated 
and the stairways being built in recesses outside of the 
walls of the main structure. Another local station at 
12th and Arch streets on the “delivery loop subway” has 
entrances at or near the ends with additional exits at 
the center. 

The problem of locating entrances and exits is 
frequently a difficult one for the station designer. On 
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FIG. 16. SECTION OF DORCHESTER TUNNEL, BOSTON 


a busy street the presence of an elevated stairway or a 
subway kiosk on the sidewalk is, as has been demon- 
strated in New York, a serious impediment to the 
movements of pedestrians. On the other hand a subway) 
or elevated entrance located entirely inside the building 
lines of an adjacent business building, not only has the 
virtue of not being a sidewalk encroachment, but is also 
an actual asset to the owners of the building, increasing 
in value as the traffic increases. This has also been 
cemonstrated in New York where property owners in 
general are alive to the advantage of having a subway 
entrance on the premises, and are quite willing to 
grant the space for and pay the cost of an entrance 
without any other compensation than the resulting 
increment in rental value. In 
the building of the Frankford 
elevated railroad, it was aimed 
to avoid placing the station 
stairs on the sidewalks. At all 
stations on this line, a build- 
ing containing the stairways, 
controls, toilets and waiting 
room has been built within the 
building lines on _ property 
taken for the purpose under 
condemnation proceedings. 
At the platform level there is 
a bridge from the station 
building to the platform. 
Such a station is located at 
Ruan and Church streets. It 
is a rectangular building and 
control may be either at the 
street level or at the platform 
level. It is obvious that the 
advantage of an unobstructed 
sidewalk is not the only one 
that may be secured by this 
method of building elevated 
stations. Rental space at 4 
point passed twice daily by 
thousands of passengers !s eX- 
tremely valuable for certain 
businesses and by placing con- 
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FIG. 18. 


trol, toilets and waiting rooms at the platform 
level, occupying on the ground floor only as much 
space as is needed for stairways and entrances, it 
should be possible to secure a very considerable rental 
for the remainder of the ground floor area. It is, 
indeed, entirely reasonable to assume that in many 
cases, the loss of income from the portion of the lot 
required for station purposes, would be more than offset 
by the increased yield due to the presence of the station 
from the remaining portion. 

New York has a greater mileage of rapid transit 
railroads than any other city in the world. When the 
dual system, as planned at present, is completed it will 
comprise about 225 miles of subway and elevated lines 
and will have a total of 620 miles of single track. In 
addition to the dual system New York has the Hudson 
& Manhattan railroad, the Westchester railroad and the 
suburban lines of the steam railroad systems that enter 
the City. On the dual system there are about 400 
stations including many different types. 

The Brooklyn Bridge station of the first subway in 
New York, opened for traffic in 1904, is shown in Fig. 
19. This station, the same as the other express station 
on the original subway, was built for 8-car express 
trains with platforms about 350 ft. long. The width of 
the express platform at the center is 20 ft., narrowing 
toward the ends. The stairways from the platforms are 
8 ft. wide and the mezzanine platform or bridge 
spanning the tracks is 20 ft. wide. The two side plat- 
forms of the station have never been used. When the 
rapidly growing traffic made the train service originally 
adopted insufficient, the express platforms were length- 
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GIRARD AVENUE SUBWAY STATION, PHILADELPHIA 


ened to 480 ft. and ten-car express trains put in service. 
A ten-car train is 520 ft. long so that the end doors of 
the first and last cars do not come within the platforms 
and are not used. The full lines show the station as 
originally built and the dotted lines the express plat- 
forms as lengthened. 

The Chambers St. station of the 7th Ave. subway 
opened in 1918, is shown in Fig. 20. It is located not 
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FIG, 19. BROOKLYN BRIDGE STATION, 
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far from the Brooklyn Bridge station and invites a 
comparison with the latter. The platforms are 18.5 ft. 
wide and 485 ft. long. Instead of a narrow bridge 
spanning the tracks we find a large mezzanine floor 
under the intersection of Greenwich and Chambers 
streets with stairways to the four street corners. From 
each platform there are four stairways to the mezzanine. 
Should additional stairways and mezzanine area be 
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required the mezzanine can be extended over the plat- 
form in both directions. 

A station that by virtue of its location is destined to 
have a very heavy traffic is the Grand Central station 
of the Park Ave.-Lexington Ave. subway (Fig. 21) 
opened for traffic in August, 1918. It is located 
diagonally across Forty-second St. between Park and 
Lexington Avenue, and is adjacent to and by means of 
underground passages connected with the New York 
Terminus of the New York Central and the New York, 
New Haven & Hartford railroad systems, and the Grand 
Central Terminal. Directly below the station and con- 
nected to it by means of a ramp, a stairway and three 
elevators is the Grand Central Station of the Queens- 
borough subway, which here runs under Forty-second 
St. There is also a shuttle service under Forty-second 
St. from this station west to the Times Square station 
on the Seventh Ave. line. It is evident that in addition 
to the traffic originating in the neighborhood, rapidly 
being built up with large office structures and hotels, an 
unusually large transfer traffic will result from the 
meeting and intersection of these traffic lines. 

The main outline of the station, Fig. 21, shows it to 
be of the ordinary type for four-track express stations 
with two island platforms of varying width about 485 
ft. long. Each platform has, in addition to two stair- 
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ways leading down to the passageway and ramp com- 
municating with the Queensborough station below, six 
stairways leading to two mezzanine floors above the 
platform. From these mezzanine floors there are num- 
erous passages and stairways leading through adjacent 
buildings to the street level and opening on Forty- 
second St., on Park and Lexington Aves., and as far 
north as Forty-fifth St. A short ramp connects the 
larger of the two mezzanine floors with an island plat- 
form serving the shuttle trains to the Times Square 
station. 

It would be easy to have ideal rapid transit if cities 
were planned and built to order with the laying out of 
a subway system as the first step in such building. It 
is a different problem to supply means of rapid transit 
in a metropolis, which is a growth of generations or 
centuries. The streets, lined with tall buildings, are 
narrow and crooked where width and straight lines are 
needed for stations and the space under the street sur- 
face required for the latter is already taken up by the 
different structures that form the organs of supply and 
evacuation and of transmission of intelligence by which 
the life of the city is carried on. Fig: 22 shows a 
station built under such conditions, the Wall St. Station 
on the William St. line. The street is at that point only 
38 ft. wide and has a slight bend. The station is there- 
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for on a curve (although of such large radius that it is 
9 disadvantage) and the platform width varies from 
about 12 ft. at one end to a maximum of 14 ft. at the 
-enter. There are seven stairways between the plat- 
form and the mezzanine floor above and from the 
mezzanine there are stairways to the surface on Pine 
and Wall streets. 

The examples of rapid transit stations here illus- 
trated have been built to suit widely different conditions 
in traffic volume and in other respects. A comparison 
of the size of stations built 20 or 25 years ago with 
those of today gives a striking illustration of the 
growth of rapid transit during this period. On the 
first New York subway the platforms were originally 
planned for a length of 200 ft. on local and 350 ft. on 
express stations (this applies only to the island plat- 
forms) serving respectively five- and eight-car trains. 
It was not long, however, before it became necessary to 
lengthen the express station so that ten-car trains could 
be used, and lengthening of the platforms of the local 
stations is now under consideration. On the Centre 
Street Loop, which was the next line to be built, the 
platforms were made 435 ft. long and on the Fourth 
Avenue subway in Brooklyn the express and local sta- 
tions were made 480 and 435 ft. long respectively. 

Since the dual system contracts were executed in 
1913, no station on the Interborough system has been 
built less than 480 ft. in length and on the New York 
Municipal lines the latest stations have been made 530 
ft. long, accommodating trains of eight 67-ft. cars. The 
length of express platforms on the rapid transit 
system in Sidney, New South Wales is 520 ft. and on 
the Philadelphia system it is 550 ft. 

It is not necessary to repeat that the arrangement 
shown in Fig. 13 is a bad one. For a station of this 
length—about 250 ft.—one point of ingress and egress 
would be sufficient if placed at the center of the station, 
but if placed at one end there should be at least an 
exit at the opposite end. 

On a two-track line an island platform station of the 
type shown in Fig. 14 is both economical in operation 
and convenient for passengers. Where conditions per- 
mit the placing of the entrance in the longitudinal axis 
of the platform and where the station length and traffic 
volume are such that an entrance at each end is suffi- 
cient, a mezzanine can be avoided and the station built 
close to the street surface. 

The stations shown from the Boston rapid transit 
system are of a special type—transfer stations between 
surface cars and subways. 

The Girard Avenue station of the Broad Street sub- 
way in Philadelphia, shown in Fig. 18, has platforms 550 
ft. long and 20 ft. 9 in. wide at the centre and six stair- 
ways from each platform with a total width of 37 ft. 
The corresponding figures for the Chambers Street sta- 
tion inthe New York subway, Fig. 20, are, length 480 ft., 
width 18 ft. and four stairways, totaling in width 27 ft. 
The mezzanine of the New York station has a gross area 
of about 10,000 sq.ft. with four entrances, all located 
near Chambers Street, on which the station is centered. 
The mezzanine of the Philadelphia station is about 
5.000 sq.ft. gross area and connects with the street by 
S stairways, The two additional exits near each end of 
‘he station make a total of twelve connections with 
street, four on Girard Avenue, one on Stiles Street 


and seven located at different points along Broad Street. 

In conclusion it may be pointed out that the differ- 
ences in station design which a comparison of rapid 
transit systems in different cities and countries dis- 
closes are partly the result of and are based on the ex- 
perience gained under differing local conditions. Among 
these differing conditions are: The city plan and 
streets, the habits and customs of the people as to 
travel, operating methods, ete. What may be adopted 
for good reasons and after careful investigations in 
one place may be rejected for equally good reasons in 
another. The station planner, therefore, as in all other 
engineering work, while learning from the experience 
of others, must above all begin by analyzing the condi- 
tions of his own special problem. 


Resurfacing Flexible Pavement 


By H. T. MACFARLAND 
Barber Asphalt Paving Co., Philadelphia, Pa 

IK RESURFACING a section of Broad Street one of 
the heaviest traffic streets in Charleston, W. Va., 
during the early part of this year, the fact was brought 
to light that the original brick pavement had been laid 
over boards. To meet this condition, which imparted 
to the pavement unusual flexibility, it was necessary to 

adopt exceptional construction methods. 

Broad street, from Quarrier St. to Smith St., was 
paved with’ brick in 1894, and from Virginia St., to 
Quarrier St., in 1899. Investigation showed that after 
the grading was completed, 2 in. of sand had been 
spread, on which had been laid 2-in. planks which had 
been dipped in tar. Over the boards 2 in. additional of 
sand had been placed, and on this base the brick had 
been laid. 

Despite the fact that they had been down for 21 and 
26 years, the boards were in good shape, but when 
exposed to the air for a few days they began to weather. 
The subsoil was so firmly compacted that it was diffi- 
cult to break it with the heel. In some places it was 
found that the sand both under and over the planks 
had shifted, and upon advice the contractor removed the 
brick in such places, and added sufficient sand to bring 
the surface up to grade. : 

Several sections were in bad shape, and at these 
points the old brick, sand and boards were removed. 
Fresh sand and new planks were placed, then new brick 
were laid and the section thoroughly rolled. No con- 
crete or other rigid type patches were made, because of 
the flexibility of the old pavement. It was feared that 
the impact of heavy trucks as they struck the patched 
spots, and as they skipped from the nonflexible to the 
flexible sections would seriously damage the pavement. 
All minor depressions were brought to grade by the 
addition of extra binder. 

The surface mixture was composed of Cold River 
sand, coarse sand, Lake Erie sand, fine sand, limestone 
dust and 12 per cent asphalt, gaged by bituminous 
content. To complete the work required about thirty- 
five more tons of Trinidad Lake asphalt than the 
contractor had figured upon for binder and top. 
The extra material was used to give the resilence essen- 
tial because of the flexibility of the foundation, and also 
to provide an excess of asphalt, so that any cracks 
which might develop during the cooler periods might 
heal under the summer sun. G. T. Fogle & Co., were 
the contractors. 
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Old Brick Pavement Resurfaced 
With Asphaltic Concrete 


Deep Depressions Concrete Filled—Uneven Cross- 
Section Leads to Payment on Both Square 
and Cubic Yard Basis 


By Roy M. GREEN 


President, Western Laboratories, Lincoln 


AND JOHN L. HERSHEY 
Special Engineer, Beatrice, Nebraska 


ANY cities are now confronted with the problem 
4 of how best to utilize their old brick pavements 
after their surfaces have become rough and worn by 
years of traffic. Such a condition has been met and 
overcome in Beatrice, Neb., by resurfacing them with 
either a sheet asphalt or an asphaltic concrete mixture 
laid directly on top of the old pavement. A number of 
streets have been resurfaced in this manner during the 
past few years but the most recent work has been that 
of resurfacing West Court Street with an asphaltic 
concrete wearing surface. 
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oughly cleaned by flushing and the local depression 
the depressions along the quarter points were filled 
a binder mixture of Joplin flint chatts and as), 
cement. This produced a working base which, how: 
was not accurate enough to make it possible to | 
uniform thickness of 2 in. of wearing surface mix‘ re 
and obtain the proper finished cross section. 

The old brick gutters were so irregular that 
did not drain in many places. For this reason j 
impossible to use the old brick as a gutter without 
topping it. Also, the edge of the asphalt surface would 
have been subjected to a great deal of wear had it 
been laid only to the inside edge of the brick cutte; 
since it would have been necessary to make a feather 
edge at that place. Further, any high water in the 
gutter would have easily penetrated beneath the 
phalt surface at the edge. The asphalt surface was. 
therefore, carried across the gutter. On the west end. 
where the grade of the street was sufficient to carry 
the drainage without covering the shoulder to the side. 
walk line the surface was carried only to A. (See 
cross-section.) In other places it was carried up to 
the sidewalk B. In the for- 
mer case the old brick at the 
edge was heavily squeegeed 
with asphalt cement so that 
the entire street now has the 
appearance of being com- 


TYPICAL CROSS-SECTION OF RESURFACED STREET pletely covered with the as 


The old pavement cross section, shown in the accom- 
panying figure, was laid with a crown of 8 in. in a width 
of 43 ft. between gutters. When this pavement was 
originally constructed the subgrade was finished and 
rolled and a 6-in. sand base laid directly upon it. On 
top of this sand base was laid a foundation course 
of brick, laid flat. A 2-in. sand cushion was then 
spread over the brick foundation and the brick wearing 
surface was set directly upon this cushion. The bricks 
used for this work were 2} x 4 x 8 in. in size. The 
bricks in the wearing surface were set on edge. Sand 
was used to fill the joints. 

Since an abandoned street car track was located in 
the center of the street,*the traffic had always stayed 
away from the center of the pavement and traveled 
along the quarter points. Traffic had, in this way, 
worn the quarters until they were from 13 to 2 in. low. 
There were, also, depressions from various other causes 
such as settlements caused by street openings and worn 
bricks which had caused pot holes. In fact the street 
had been very rough for several years and traffic had 
avoided it as much as possible. 

The uneven surface of the old pavement and the 
worn condition of the bricks along the quarter points 
produced such an irregular base that considerable work 
Was necessary to produce a more regular section before 
the surface of asphaltic concrete could be applied. This 
Was necessary in order that a suitable cross section 
could be obtained for the finished surface, otherwise 
the irregularities in the base were certain to be ap- 
parent at the surface. 

In doing this work the deep depressions were re- 
paired by taking up the bricks in the top course, re- 
moving the sand cushion and filling these openings 
with portland cement concrete laid on top of the founda- 
tion course of brick. The pavement was then thor- 


phalt wearing surface. Due 
to the irregularities of the base it was impossible 
to adhere to a thickness of 2 in. of wearing surface, 
as a much greater thickness was required in many 
places. Unit bids were, therefore, received on the 
2-in. wearing surface on a square yard basis, and a‘so 
bids on binder on a cubic yard basis, Accurate records 
were kept of the weight of all the surfacing materia! 
and binder used in the work. The contractor was paid 
his unit price of $1.50 per square yard for all the 
surface laid. The weight of the 2-in. surfacing was 
then deducted from the total amount of mixture used 
and the difference was paid for as binder at a rate of 
$15 per cubic yard. This gave an equitable method 
of payment for the work, which protected both the 
contractor and the city. 

The surface mixture of asphaltic concrete was de- 
signed for the heavy traffic to which this street is sul 
jected. ‘The mixture was made of fine Platte River blow 
sand, Joplin flint chatts, and limestone dust mixed with 
asphalt cement, analyses of the mixture being made 
daily, and a typical analysis showing the following 
composition. 


Per ag 

Bitumen . 7 % 
Aggregate 

Passing 200 sieve , iene babs vawenve 02 

Passing 80 sieve on 200 sieve aun sateaun al 32 
@ Passing 40sieve on 80 sieve s 14.0 

Passing l0sieve on 40 sieve 6.3 

Passing } screen on 10 sieve 24,7 

Passing + scrcen on } screen ) 


As a resv't of this work Court Street has been changed 
from a very rough and undesirable street to a smooth 
and perfectly satisfactory street at a very low cost 
to the city. The work was done by the Abel Construc- 
tion Co., of Lincoln, Nebraska, under the superv!si0! 
of John L. Hershey, Special Engineer, Beatrice, Neb.. 
and Clark E, Mickey, Consulting and Testing Engineer, 
Lincoln, Neb. 
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Notes from Foreign Fields 


TROUBLES AND JOYS OF A TRAVELER- 
HOMEWARD BOUND 


By E. J. MEHREN 


Editor, Hnginecring News-Record 











T SEEMS fitting in closing this series of notes that I 
a indicate some of the ways in which travel in 
Europe differs from what it was before the war, and 
that I should also pay my respects to those who have 
helped me in studying the engineering situation here— 
studies that have been interpreted in an impressionistic 
way in these notes. 

After a circuit of the western countries of the Con- 
tinent I am 
again in Lon- 
don, homeward 
bound. Witha 
few days here 
to wind up 
some unfinish- 
ed business, 
but without 
rush, I can look 
back at three 
and a half 
strenuous 
months and be- 
gin to make 
an appraisal of 
their results. 
There has been 
much of pleas- 
ure, much of 
satisfaction, 
and ipwsst 
enough annoy- 
ance and incon- 


venience to SIR HENRY MAYBURY, K.C.M.@., C.B.,~ 


‘ ’ Director General of Roads, 
throw the Ministry of Transport, United Kingdom 
pleasant part 


of the journey in relief. Of the pleasant experiences I 
have said much. Possibly I may be allowed the indul- 
gence of relating a few of the troubles, particularly 
since, in the present unsettled state of Europe, they are 
likely to be of interest to people in the States. 

Finally, it would not be fitting to close these notes 


without a word of thanks to those who have facilitated 
my work. 





Passports and Visés—Outstanding among the annoy- 
ances Which the traveler experiences in Europe today is 
that of the passport. This is an evil inheritance of the 
war. It is a minor one, it is true, but after one has 
stood in line for many an hour, at frontier stations 
and at visé offices, he is apt to chafe under it. Whether 
ts continuance is warranted it hardly befits an Amer- 

an to say. Certainly, there is much radical propaganda 

Europe, and the passport system may help to keep 

menters in their home lands. In any event, the sys- 
tem is here and must be endured. 

As is well known, the traveler must get a passport 
rom his own Government and must have it viséd by 
passport or consular official of every country that he 
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proposes to enter. These passports are always exam- 
ined at the frontier. There is much difference in the 
efficiency with which examinations are made, both with 
respect to customs and the passport. Entering England 
and Belgium the work was quickly done. At some 
Continental points, however, there was great delay. As 
a rule, if one passes by train from one country to 
another, it is necessary at two points, close together, 
one on either side of the international border, to 
remove all of the luggage from the train and have it 
inspected. Passports are examined at the same time. 
Necessarily the passengers must stand in line and wait 
their turns—not a welcome incident at the end of a 
long fatiguing journey in midsummer in a hot, stuffy 
room, 

Temporarily, too, there is an additional annoyance, 
in the limitation of the amount of money one may 
take out of cer- 
tain countries. 
For example, 
at the time | 
left France one 
could take out 
currency, no 
matter of what 
country, to the 
total value of 
only 1,000 
francs. The 
limit on silver 











was 10 francs, 
while the ex- 
portation of 
yold was pro- 
hibited en- 
tirely. 

At Belle 
garde, on the 
way to Switz- 
erland, the 
Various 


DR. J. H. T. TUDSBERY frontier for- 
Secretary, 4s : 
Institution of Civil Engineers, London malities caused 


a delay of 1 hr. 

20 min., during which the passports were examined four 
times, the passengers quizzed twice (very sharply re- 
garding the amount of money in their possession), and 
the baggage searched with rather more thoroughness 
than is customary, with a view to the discovery of hidden 
gold, silver, and bank notes. Arrived in Geneva, about 
an hour after leaving Bellegarde, there were, neces- 
sarily, the Swiss examinations. They were made with 
fair expedition, but the annoyances at Bellegarde are 
such that previous travelers had unburdened them- 
selves, while waiting at the final barrier in Geneva, 
by scribbling their thoughts on the unpainted pine- 
board partitions. An Englishman had written, “The 
last barrier to freedom’; an Italian, “Ye who enter 
here leave all hope behind,” while an Argentinian had 
described the formalities as “Two hours in Purgatory.” 
The passage from France to Switzerland, I must 
admit, was annoying, but it was duplicated in going 
from Germany to Holland, via Bentheim-Oldenzaal. 
Here the examination was more thorough, and if the 
passenger was unfortunate enough to have silver, he 
was mulcted out of it at the German station, Bentheim. 
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AMERICAN STEAM SHOVEL IN HEART OF LONDON 


At the left of the first illustration may be seen the clock tower of the House of Parliament—the steam shovel in the othe: 
picture is excavating the foundation of Bush House, on the Strand, being built by Irving T. Bush, of New York, as a sak 


eentcr, similar to his sales center on West 42d St., New York City. 


In fact, I experienced at Bentheim th» only real 
injustice of my entire trip. Though I had but 2} 
guidens, it grates yet, particularly because I have met 
a fellow-American here in London who had an experi- 
ence similar to mine, thus assuring me that my case 
Was not peculiar. He had about 10 guldens in silver. 
I had bought the Dutch silver the day before in Berlin, 
being ignorant of the fact that no silver whatsoever 
may be taken out of Germany. At Bentheim I was 
informed that it could not be take: out. Upon inquiring 
as to what could be done with them I was referred to an 
adjacent inclosure, and there calmly informed that, 
though the 24 guildens had the day before cost 373 
marks they would give me only 20 marks for them. 
Protests were of no avail and there was nothing to do 
but accept the 20 marks. As a further evidence of 
the unfairness of the procedure they refused to give 
one a 2!-gulden note in exchange for the silver pieces. 
In other words, they had the travelers at their mercy 
and robbed them—robbed them with official sanction, 
since German officials stood alongside the cage and 
shrugged their shoulders at the travelers’ protests. The 
banking booth had on it a sign, “Barmer Bank Verein, 
Hinsberg, Fischer & Co.” I have since made inquiry 
as to the standing of the Barmer Bank Verein and 
learn that it is a strong institution, with a high stand- 
ing. Evidently, however, it is placing no check upon 
its agents—Hinsberg, Fischer & Co.—and does not 
realize that they are forever discrediting the name 
of the Barmer Bank Verein with those who fall into 
their hands. At the time I passed through Ben- 
theim they were, by paying 20 marks for silver pieces 
that were selling in Berlin for 37} marks each, making 
a profit of 875 per cent. 

It is needless to say that travelers imposed upon be- 
lieve that the robbery was due to connivance between 
the agents of the Barmer Bank Verein and petty Ger- 
man officials, and that the matter would be promptly 
stopred if it could be brought to the attention of the 
proper officials in Berlin. 

But to return to the visé. As a rule an American 
finds little difficulty in getting a visé—other than the 
annoyance of waiting in an anteroom for two or three 
hours in order to get to the proper cfficial. However, 
one does strike a snag in case he desires to go into 
Bavaria, one of the states of the German Empire. 

It appears that in 1919 the report gained currency 


in Prussia and other parts of Central Wurope that Ba. 
varia was better supplied with food than its neighbors. 
Consequently there was a great rush of visitors, with 
the result of a rapid consumption of the really limited 
Bavarian food supply. To prevent a repetition the 
Bavarian Government decided that no one would be 
allowed to cross the frontier without securing in ad- 
vance a police permit from Munich. These permits are 
issued only fer gecd reasons, the prospect of opening 
business relations in Pavaria being, as a rule, not suf- 
ficicnt to secure permission to enter. 

In London I had taken the precaution of calling at 
the German Consulate and presenting my papers to 
learn whether there wou!'d be any difficulty in securing 
a permit to enter. I was told that there would be no 
difficulty. Apnarently, however, I failed to make clear 
that I desired to go not merely to Prussia, but to 
Bavaria as well. Upon reaching Berne the German 
officials infermed me thet they would be unable to 
give me a vicé to go to Munich, though they would at 
once visé my passport to go to any other part of Ger- 
many. The officials at Berne were most gracious and 
wired the proper ministry in Berlin, explaining the case 
and urging that my Berlin references be looked up, and 
if found satisfactory that efforts be made to secure for 
me the necessary permission to go to Munich. ‘The 
routine in Berlin caused delay and after three or four 
days of waiting I tried independently, through connec- 
tions in Munich, to get the coveted police permit, and 
in that proved successful. In all, there was a week's 
delay. 

Even though one recognizes the reasonableness of 
restrictions, one cannot help but feel uneasy and an- 
noyed at the loss of time. I felt in that mood myself, 
until, calling at the American Consulate in Zurich, I 
heard a colloquy between the official in charge and a 
young German business man who desired to secure a 
visé in order to visit the United States. He was told 
that it would tale four months to get the visé if the 
matter were handled by mail, but that it could be done 
in five to six weeks by cable, at a cost to himself of about 
100 francs. He had no letters from the United States, 
but wanted to study American conditions, with the idea 
of establishing business connections there. After hear- 
ing the colloquy I not merely felt thankful that my delay 
had been no longer than a week, but marveled that the 
Germans should admit us so freely when we plac: such 
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arriers in the way of their visiting the United States. 
rhe arrangements seem hardly to be reciprocal. 

Of all the annoying visé offices 1 visited that of the 
American Commission in Berlin was the worst. Both 
Americans and Euro- 

ans complained about 
it. Not even the simple 

xpedient of giving num- 

bers to applicants as 
jthey came in—a univer- 
sal practice in visé of- 
fices—was in vogue. 
Everybody crowded 
around the counter and 
made efforts regardless 
of time of arrival to at- 
tract the attention of the 
single clerk who was try- 
ing to take care of a 
large crowd. 

Before sailing for Eu- 
rope I was warned that 

Seats —— I could expect great in- 
ae Sree mene _ convenience in traveling 
TIMBERS accommodations. Such, 
however, did not prove to 
be the case. Apparently there was a material differ- 
ence between conditions in 1919 and 1920. It is true 
that there were fewer trains than before the war; on 
the long runs there are now, as a rule, only two trains 
a day, one leaving in the morning and one in the 
evening. The trains are slower than they were before, 
but, except in the third class, the accommodations are 
ample, while on ali of the long day runs dining cars 
are carried. While one lacked on the Continent the ease 
and comfort that are found on American and English 
railroads, the conditions are not such as should dis- 
courage travel. 





ACKNOWLEDGMENT OF COURTESIES 


But if one must put up with inconvenience, there is 
more than ample compensation in the pleasant hours 
one spends among European scenes and in the company 
of cultured Europeans. My time was spent, as was to 
be expected, largely with engineers, and I found that 
the bond which binds us together in the United States 
has international strength as well. The mere fact that 
I was an engineer was a sufficient introduction every- 
where. Not only did each individual make accessible to 
me the information at his command, but offered sug- 
gestions as to other sources of information. Such sug- 
gestions frequently materialized in letters of introduc- 
tion which passed me on from one engineer to the other, 
4 my wishes in the particular direction were grati- 
led. 

To acknowledge by name all of those to whom I was 
indebted would exceed the reasonable bounds of space. 
I will be pardoned, though, if I put down the names of 
a few whose courtesies were of an unusual order: 
M. Paul Le Gavrian, ingenieur en chef des ponts et 
Chaussées, in Paris; Prof. A. Rhon of the Zurich Poly- 
technicum; Dr. Ing. Oskar von Miller, Munich; Prof. 
C. Matschoss, of the Verein Deutscher Ingenieure, in 
Berlin; Heer G. J. van den Broek, engineer of the North 
Sea Canal, Amsterdam, and Mr. J. S. Killick, chief 
engineer of the roads department of the Ministry of 
Transport, London. 
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Two other gentlemen I have left for special mention, 
not merely because of the assistance rendered to me, 
but because they and their work are so well known in 
the United States; I refer to Sir Henry Maybury, 
K.C.M.G., C.B., director-general of roads, Ministry of 
Transport, London, and Dr. J. H. T. Tudsbery, secre- 
tary of the Institution of Civil Engineers, London. 

As those who know him would expect, Sir Henry 
bears his dignities and his heavy responsibilities well. 
Backed by a long professional experience, in railroad 
work, in public-works construction, and in the manage- 
emnt of municipal works (as engineer, surveyor, and 
general manager of important local boards and district 
and county councils), he came to the position of chief 
engineer of the Road Board in 1913, richly endowed for 
the work. During the war he became director of roads 
in France, responsible for the maintenance of some 
4,000 miles of highway, of vital importance in the trans- 
portation of troops and supplies to the firing line. Some 
330 officers and 13,600 men, all skilled road and quarry 
troops, were under his command, while, in addition, un- 
skilled detachments to a total of 30,000 men were almost 
constantly under his direction. In recognition of his 
great service, he was knighted at the close of the war. 
Upon the formation of the Ministry of Transport he 
was made director-general of roads, and has recently 
been honored by election to the vice-presidency of the 
Institute of Transport, a new organization formed to 
further the interests of transport generally, whether by 
water, road or rail. Under his guidance the road work 
of the United Kingdom is receiving that careful con- 
sideraticn demanded by the very rapid increase in the 
number and weight of motor vehicles. He commands 
the confidence, as I found everywhere, of the road 
engineers and surveyors of the United Kingdom. They 
recognize in him a worthy leader—an engineer of high 
professional attainments, a man of sincerity, purpose 
and ability, with a character and personality that have 
commanded universal admiration. 

Dr. Tudsbery carries well his sixty-one years. He 
would be taken for a much younger man. His secretary- 
ship of the institution dates back to 1896. During the 
period of his executive administration he has seen the 
great institution grow and broaden, go from one fine 
house to a greater one, in order to meet its needs mak- 
ing more secure year after year its place as the leader 
among engineering societies. I found him affable and 
desirous of doing everything he could to smooth my way. 
He spoke charmingly of his American friends and showed 
a very great interest in what we are doing on our side 
of the water. He sees larger opportunities for the 
functioning of the institution and enlarged upon the 
plans now under consideration, which were reported in 
these notes some months back. 

Help from Home.—In paying a tribute to the engi- 
neers in Europe who helped me, I must not forget that 
my way was much smoothed by letters that I brought 
from our side. Not only did those letters help me, but 
I was constantly under obligations to American engi- 
neers for what they had previously done for Europeans 
visiting in America. More than once when I protested 
at the fullness of courtesies being extended my host 
would rejoin that he was merely trying to repay, through 
the medium of my humble self, some of the debts of 
hospitality that he himself had contracted when visiting 
America. 

All of which goes again to emphasize what I said 
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that the fellowship of engineering is interna- 
ticnal. The bonds can be much strengthened by an 
interchange of experiences such as is involved in a 
forcign trip. Though we may not always see the con- 
nection and though the war may make us doubt as to 
the value of any attempts at international amity, I do 
believe that we engineers in our intercourse with our 
fellows in other lands are playing a part in the great 
international drama of trying to get the nations to live 
and work harmoniously with each other. 

While my mission has, I hope, had some effect in this 
direction, it was, of course, essentially journalistic— 
an effort not merely, through these notes, to lay some 
thoughts on European engineering developments and 


before, 





Heavy Spans To Be Rolled and Jacked in Difficult 
Bridge Reconstruction 
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European engineering thinking before the reader 
Engineering News-Record but to arrange by th 
newal of our connections abroad (connections distur! ed 
by the war) for a flow to our readers of what is bes: 
engineering work in Great Britain and on tke ( 
nent. As to the flow of material, time must be the test 
but I have high hopes that my mission will result 
giving American engineers a near or a bird’s-eye vie 
as the particular conditions warrant, of the lest 
European engineering thinking. 

London, Aug. 12, 1920. 


article concludcs Me. Mehren’s notes o> 


~EDITOR. ) 


(This 
European trip. 


New Double-Track Structure of Incrcasod Load Cap-city Provides Wider Channel Openings and Creater 





ECONSTRUCTION of the Allegheny River crossing 
of the Baltimore & Ohio R. R. at 33rd St., Pitts- 
burgh, Pa., which has been actively under way during the 
present season and is now nearing completion, represents 
a series of rep'acement operations of exceptional com- 
plexity and difficulty. The renewal of the bridge was 
necessary not only to previde capacity for modern load- 
ing, but also to adapt th2 crossing to the new require- 
ments of the War Department with respect to channel 
widths and navigation clearance. The latter require- 
ment involved new pier locations, longer spans, and a 
higher elevation of the structure. Under these cir- 
cumstances the replacement of the old structure with 
a new one on the same alignment became highly com- 
plicated. 

The Allegheny River bridge, forming part of the Pitts- 
burgh Junction R. R. of the Baltimore & Ohio system, 
is perhaps the most important structure on the latter’s 
line between New York and Chicago, and is the limiting 
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structure from the standpoint of motive power. The 
cld bridge, designed by Theodore Cooper, was 
pleted in 1884, Its river portion consisted of four 
through-truss dcuble-track spans varying in leagth 
from 167 to 250 ft. It was necessary that the new 
structure be so designed as to give a 400-ft. channel, 
which, in view of te 75° skew, demanded a channe! spin 
cf 436 ft. 9 in. center to center of piers. The outline: 
cf both cld and new bridges are given ky Fig. 1. The 
new structure is designed fcr dcuble-track E60 loading. 

Several years ago the apprcach to the bridge on the 
line of 33rd St., Pittsburgh, was reconstructed, the new 
viaduct being designed fcr E60 loading and so detailed 
as to be capable of having its grade reduced from 1.5 
per cent to 0.38 per cent, descending westward, with a 
view to raising the elevaticn of base cf rail 12 ft. at 
the east kank cf the Al'egheny River, This was in 
preparation fcr the subsequent reconstruction of the 
river cressing at higher level in aececrdance with the 
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final decision of the government authorities in the mat- 
ter of the navigation clearances to be provided at the 
various structures spanning the river. 

The new bridge comprises two truss spans over the 
river, one 261 ft. and the other 434 ft. in length center 
to center of end bearings, a 147-ft. deck truss over the 
back channel, and a series of girder spans, so that 
the structure has a total length of 2,122 ft. The line 
cf the new structure diverges from that cf the cld in 
its westerly portion, near the back channel, end here the 
old structure will be retained and adapted to single- 
track operation. This involves the placing cf a new 
floor system in the present truss span over the back 
channel. The altered structure w:ll be capable of carry- 
ing E50 leading. 

Erecticn was begun in June, 1920, the work being 
started at both ends cf the bridge. At the east bank of 
the river the two spans frem pier A to pier C, ¢om- 
| rising a 97-ft. plate-girder span and the 261-ft. truss 
span, were erected cn falsework just downstream from 
the old structure (upzer sketch in Fig. 2), and were 
then rolled into place, and simultaneously the two east- 
erly spans of the old bridge were rolled out on timber 
pler extensions upstream, constructed for the purpose. 
This operation was carried out on Sept. 1, 1920. Im- 
mediately after the rolling, a [0-ft. girder span was 
temporarily placed between the end of the new span 
on pier C) and the old pier 3, restoring traffic connec- 
tion. At the same time the viaduct spans on the west 
end, beginning at abutment U. were erected up to the 
skew span G-F, As the new structure interferes with 
‘he old structure, a temporary single-track detour was 
‘onstructed along the upstream side, connecting with 
‘he old line near pier M and making connection By re- 
rse curve with the westbound track on the river bridge. 











The viaduct at the west end has been erected at 
final track elevation. The spans at the east bank of 
the river, however, were erected at the grade of the 
old track and rolled at that level, and at present carry 
traffic at the original grade, in conjunction with the two 
westerly spans of the old bridge. The change in eleva- 
tion is to be made at the time of placing the main 
channel span and the three connecting girder spans on 
the west bank of the channel. 

TFalsework is now being placed for the erection of the 
484-ft. span. This, like the 261-ft. span, is to be-ergcted 
immediately downstream from the present bridge, but 
it will be built at the new or high elevation. As it was 
necessary to restrict the new piers to the elevation est2b- 
lisned by the clearance of the old bridge, this span will 
have to be supported on steel end bents footing on the 
new riers at their present level; the bearing of the 
span is to be transferred to permanent shoes at the 
final coping level of the piers later on. ‘hese end bents 
will also-serve as track shoes for the rolling of the span 
from erection position to its final place on Piers C and D. 

When the channel span is ready to roll into final vos!- 
tion, traffic will b2 abandoned, the two remaining old 
truss spans will be rolled cut on upstream temporary 
pier extensions, the new channel span moving on its 
temporary supporting bents will be rolled to place, and 
at the same time the two previously placed new spans 
will be jacked un to the’r final elevation. 

Preparatory to this movement the eastbound track on 
the 38rd St. viaduct (om the south bank) will have been 
raised to the final track elevation, so that it will make 
connection with the main channel. structure es soor as 
the latter-is jacked up. The two remaining girder spans 
on the north bank of the main channél will be placed 
at the time of the final rolling and jacking overations, 
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and with this completed the eastbound track will be 
opened for traffic at its final elevation, and the channel 
spans and the north viaduct will be completely ready 
for service. 

River traffic was passed under the third span of the 
old structure, counting from the east bank of the river, 
while the 261-ft. truss span was being erected. After 
the rolling of this span, the old pier below it, which 
carried the adjoining ends of the first and second old 
spans, was taken down and a channel dredged under 
the new 261-ft. span. River traffic was then diverted 
and caused to pass under this span, whereupon false- 
work for the large channel span was erected. This 
manner of dealing with the barge traffic on the river 


made it possible to erect both truss spans on falsework 
and obtain a riveted structure. 

With regard to the design of the new structure, in 
general l-in. rivets are used for the shop riveting 
throughout. In the field connections of the two large 
spans, 1}-in. rivets are being used. 

Attention is called to the fact that rather long panels 
are used in the large truss span, namely 44 ft., and that 
this span does not have subdivided panels. By these 
means secondary stresses are, to a large extent, e!im- 
inated. The longest member in this span is the middle 
section of the bottom chord, which is approximately 
104 ft. in length. The longest web member is about 
85 ft. in length. 
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The total cost of reconstruction of the bridge will be 
bout $2,200,000. The work is being carried out under 
the supervision of H. A. Lane, chief engineer, Baltimore 
& Ohio R. R., Baltimore. The preliminary stages were 
under the direction of W. S. Bouton, engineer of 
bridges; the actual design, fabrication and erection work 
have been handled under the direction of P. G. Lang, Jr., 
assistant engineer of bridges. The work in the field is 
under the supervision of A. C. Clarke, district engineer. 
The American Bridge Co. contracted for the fabrication 
and erection of the new steel work, while the substruc- 
ture was built by the Vang Construction Co., of Cumber- 
land, Md. 





Algae Cause Odors from Monona 
Lake at Madison, Wisconsin 


Sewage Effluent, Industrial Wastes and Other 
Causes Negligible—Prevcntion by 
Copper Sulphate Treatment 


LG® growth and decay has been determined as the 

cause of extremely offensive odors coming from 
Lake Monona, at Madison, Wis., other contributory 
causes being insignificant. To prevent the recurrence 
of this condition, instead of waiting to cure it after 
it has arisen, the recommendaticn is made that the 
water be kept under constant biological observation 
during the early spring and summer of each year and 
that copper sulphate be applied when necessary to check 
an increasing growth of alew. This conclusion and 
recommendaticn are the important points of a detailed 
repert submitted to the city in May, 1920, by Alverd & 
Burdick, consulting engineers, who had been engaged 
to make a thorough investigation. Collaborating with 
them in this report were Dein H. L. Russell, cf the 
Agricultural College and Pref. Chancey Judsy cf the 
Department of Biology, both of the University cf Wis- 
consin. An abstract of a preliminary report on the sub- 
ject by John W. Alvord was given in Engineering 
News-Record, Sept. 4, 1919, p. 469. 

Three mattcrs which have been thought by the public 
to be the most likely causes of the unpleasant odors 
are effluent from the Madison sewage-works (see Engi- 
neering News-Record, Sept. 11, 1919, p. 510), washings 
from a beet sugar factory and alve in the lalze water. 
In 1918, when the conditions were very bad, the odors 
prevailed all over and around the lake and were nct 
localized as they probably would have been if caused 
at some one point. At the same time there was an 
abundant growth of algz in the water. 

Public cpinion has placed the responsibility larzely 
upon the scwage effluent, and some years ago a resident 
brought suit against the city for causing a nuisance by 
permitting sewage pcllution of the lake. As a result 
of this feeling there has been a populcr sugvestion 
that the effluent shcu!d be pumped five miles to the outlct 
of the lake ¢r twenty miles to the Wisconsin River. The 
repert shows that these projects would involve invest- 
ment costs of $433,000 and $1,330,000 respectively, to 
Say nothing of operating costs, but the money would be 
wasted since it would not result in abating the odors 
irom the lake, 

The offensive growth consists of the so-called blue- 
green alge, mainly anabeena, clathrocystis and celos- 
phrerium, ali of which give out odors when living. The 
alge are present to some extent every year. Detached 


masses are driven by the wind upon the shore and 
beaches, where they decay and cause concentrated odors 
in addition to those coming from the decaying matter 
on the surface of the lake. The odcr was most offensive 
and widespread in 1882, 18°8, 1913 and 1918, but it is 
rore cr less noticeable nearly every year. It is said to 
resemble that from a very fcul pigpen. 

A strong argument surportine the conclusions of the 
report and refuting the sewave pollution theory is that 
‘he offensive odors were a marke source of annoyance 
and complaint in 1882, before the city had a sewerage 
system. The trouble was investigated at that time by 
Prof. William Trelease, of the University of Wisconsin, 
who explained the condition of the water and showed 
that masses of decaying alge were thé cause of the 
chjectionable odors in that year. In 1918 and 1919 the 
conditions at the seware-works, suvcr plint and other 
suspected sources were practically identical, but alge 
“nd odors were much in evidence in the former season 
end noticeably absent in the latter season. 

In 1918, about four tons cf copper sulphate was used 
in Lake Monona, being applied from time to time at 
troublesome points. Although this treatment was effec- 
tive locally, its general effect was nullified by the fact 
that the entire lake was covered with dccomnosing 
alge. In 1919, about 53 tons were used, but the lake 
was admittedly free from unusucsl growth. This treat- 
ment was made in the usual way by towing bags filled 
with the chemical, but the report states that the werk 
was nct under laberatory control and that the quantities 
used were far below those found effective in water- 
works practice. Further, it states that there is no 
precedent for the anplication of this treatment to so 
large a body of water as Lake Monena, which has an 
area of 5.45 sq.mi., a shore line cf 13.2 miles (of which 
four miles are closely built up), a depth of 274 to 74 ft. 
and a volume of 4,195,000,000 cu.ft. or over 31,000,000,- 
000 gallons. 

Effluent from the sewage-works during 1919 was 
found to have a uniform stability of 95 per cent, which, 
the report explains, represents a high degree of e‘fec- 
tive purification and is incapable of producing nuisance 
by odors. Fisch life and dissolved oxygen are abundant 


‘at the outlet of the effluent discharge into the Yahara 


River just above the entrance into the lake. The beet 
sugar factory operates late in the fall, after the period 
when the lake odors are most offensive, and its wastes 
do not produce distinctively sewage odors, although they 
do produce unsightly conditions. Storm waters and 
industrial wastes are considered insignificant as causes 
of pollution and trouble. Further, the report states that 
neither the sewage effluent nor the sugar factory wastes 
are important causes of stimulating alge growth, as 
such growth occurs even in waters where there is no 
pollution. 

In explanation of this opinion as to the effect of the 
sewage effluent, the report points out that the present 
flow of this effluent in the Yahara River, about 6 cu.ft. 
per second, is less than 4 per cent of the average flow 
of the river. With this effluent and other sources it is 
estimated that the river annually delivers to the lake 
about 108 tons of organic nitrogen and 18 tons of 
nitrates and nitrites. 

Nitrates do not appear to be a direct measure of plant 
or alge growth, according to the report. Although 
nitrates which the sewage effluent introduces into the 
lake in considerable quantity are an indispensable food 
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for plant life, it has been shown by experiment and 
observation that some other factor than inorganic food 
supply determines the extent to which these growths 
will flourish. There is some evidence that this factor 
is an organic substance and may be a waste product of 
certain organic life of the complex environment in 
which the algw grow. At present, however, the phy- 
siology of fresh water alge is not well understood even 
by specialists. 


COPPER SULPHATE TREATMENT RECOM MENDED 


To prevent recurrence of the objectionable conditions 
it is recommended that during each spring and summer 
the lake water should be kept under constant biological 
observation. When early symptoms of alge growth are 
observed, particularly in abnormal amounts, copper sul- 
phate should be applied under the direction of the 
biologist, in order to stop the growth and thus prevent 
the odors resulting from its death and decay in great 
quantities. The annual cost of the laboratory and con- 
trol work is estimated at $4,000 to $5,000, but in oc- 
casional years, when large amounts of copper sulphate 
are required, this may be 50 per cent larger. 

As spent sediment and harmless fungi passing into 
the lake with the sewage effluent make an unsightly con- 
dition and cause a popular erroneous judgment as to 
the source of odors, it is recommended that the effluent 
be carried out into the lake by a submerged wooden 
box conduit about 1,000 to 1,200 ft. long. This will 
also give better diffusion of the effluent with the dis- 
solved oxygen of the lake water. The cost of this out- 
let is estimated at $12,000 to $15,000. An auxiliary 
recommendation is the dredging of a strip of shallow 
shore on the city front to prevent the nuisance arising 
from weed growth in shallow water, the excavated ma- 
teria! being utilized for lake-front park development. 

In a review and opinion endorsing the report, which 
has been added by Dean H. L. Russell and Prof. Chancey 
Juday, it is suggested that the outlet of the effluent 
conduit should not be submerged more than 20 ft., 
owing to the effects of temperature changes on oxygen 
content in the water. As to the proposed shore line 
dredging, it is suggested that weed growths will develop 
abundantly in 12 to 15 ft. of water and will facilitate 
the accumulation of organic matter which produces 
odors from decomposition. Thus a considerable depth 
would be necessary to effect the object sought by the 
proposed dredging. 


Aspirators for Water Ozonization Plants 


Tests of aspirators for uniting water and ozone or 
air in ozone plants for water disinfection are described 
by A. E. Walden, superintendent and chief engineer, 
Baltimore County (Md.) Water & Electric Co., in the 
October number of Mechanical Engineering. Of vari- 
ous forms of aspirators, siphons, jets and nozzles found 
available for trial, the best results were obtained from 
the Knowles spirojector, but this device “did not func- 
tion at low heads any better than other types” and is 
“difficult to construct in either tile or enameled iron.” 
Finally there was designed a cast-iron aspirator, 
enameled with white porcelain “but even this is subject 
to deterioration, due to high ozone concentration.” The 
paper mentioned shows the forms of the various aspira- 
tors used, and gives tabular and graphical data of re- 
gults obtained. 





LETTERS TO THE EDITOR 





Pavement Type Nomenclature 


Sir—A not infrequent error in pavement type nome: 
ture would seem to justify the attention of writers u 
highway subjects and others whose duties make concise; 
not only a virtue but a practical necessity. I refer to th, 
use of the word “concrete” without any other qualify 
designation. 

The definition as given by the Century Dictionary rea 
“A compact mass of sand, gravel, coarse pebbles or sto 
chippings cemented together by hydraulic or other morta; 
or by asphalt or refuse tar.” This definition has been 
supported and substantiated by court decisions from w} 
it is found that concrete aggregates may consist of crushed 
stone, gravel, sand, cinders, furnace slag or a combination 
of these, and the cementing material may be portland or 
natural cement, asphalt or tar. Correctly speaking a “con- 
crete” pavement may, therefore, be any one of a score of 
designs, including asphaltic concrete, portland cement con- 
crete, or bituminous concrete cemented with tar. 

To be reasonably definite qualifying adjectives such as 
“portland cement” or “asphaltic” should always precede a 
reference to “concrete” pavements, and where further 
accuracy is desired the kind of aggregate should }y 
indicated. 

I believe this is a matter of sufficient importance t 
justify placing before your readers. 

J. E. PENNYBACKER, 
Secretary of The Asphalt Association 
New York City, Oct. 22. 


[We question the soundness of Mr. Pennybacker’s posi 
tion. Usage, and not the dictionary, usually makes work 
a-day definitions. The engineer and the contractor think 
of “concrete” as an artificial stone composed of fine and 
coarse aggregate, water and hydraulic cement. Why not 
accept that and call a mixed asphalt road “mixed-asphalt” 
road, and a penetration job a “penetration” road. The 
matter merits discussion and the opinion of engineers and 
contractors is invited.—EDITOR. ] 


Once More the Concrete Foreman 


Sir—The editorial in Enginering News-Record, Aug. 19, 
p. 338, entitled “Educate the Concrete Foreman,” made 
very agreeable reading. It expressed a thought which | 
have had for some time. 

For about two years I have been doing concrete work in 
this city and I have had trouble, annoyance and bilious 
days. I looked for outside advice, since I could not get it 
here and from several sources in the States, notably from 
the Building Code prepared for the National Board of Fire 
Underwriters by Ira H. Woolson, I learned a number of 
things. I think I know now how to avoid troubles in con- 
crete—but not completely if I have to rely on foremen. 

The violation of the fundamental requirements of a first 
class concrete structure is the universal rule. The funda 
mentals are very simple, but very necessary to be attended 
to. However, they are not and the cause of the violation !s 
the foreman. A foreman who has had an experience 1” 
work for ten or twelve years believes himself superior to all 
engineers; he is hurt at the simplest remark made at his 
work. He knows everything, and a man that knows every 
thing does not want advice or remarks from any other man. 
He believes the engineer and the contractor much below 
himself. 

For the work of proportioning, mixing and placing con- 
crete he appoints any of his men, generally one of his 
pets; it is no importance to him that the mixing is done 
in a muddy place, or where waves of dust are continuous or 
the sun burns; he does not care if the water is ful of 
vegetable matter or if the men are smoking and drop 
pieces of cigarettes or cigars into the mixture. Sometimes 
at 3 o'clock he tells the men to make a large quantity of 
concrete in order to have enough till 5 o’clock. If one tells 
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him that the forms are leaking he answers:: “that has no 
mportance; I will plaster it.” He will laugh contemptuous 
iy at the man that tells him that there are certain physical 
and chemical forces at work that have to be taken into 
consideration in order to have a good construction. 

We have had English, American and German foremen 
here and all are affected by the same defects. It would be 
hetter to have illiterate men who would obey orders than 
foremen who know everything. 

The ideas expressed in the editorial referred to are ver) 
much to the point. Concrete engineering (or concrete work) 
is a remarkable exception in its development compared with 
the other industries, arts and sciences. Gun manufacture, 
bridge building, ship and locomotive building, surveying, 
physics, chemistry, medicine, all were born in very humble 
places, in the shops, the camps and other places and took 
centuries or thousands of years of work and experience to 
reach their present stage. And theory and practice were 
and, in some eases, are in disagreement. 

With concrete the case has been very different, for ex 
perimental stations have reduced the thousands of years 
that were necessary in the other arts, to a few years, and 
so theory and practice have gone hand in hand. Conse 
quently the pretensions of foremen should be put down 
without any consideration. There is but one way of think 
ing in this matter, and that is to follow or be guided by 
the results or knowledge derived from thousands of con 
scientious and careful experiments. 

ANSELMO MIERES Y LLERA. 
Guatemala City, Oct. 1. 


Should Report and Consolidate All Rainfall 
and Run-Off Records 


Sir—In many engineering investigations it becomes of 
mreat value to have as large a number of rainfall and 
stream-flow records as possible. For the State of New 
York there are at present published something like eighty 
records of precipitation in the climatological data of the 
Weather Bureau. There are many rainfall stations main- 
tained by private and public interests which do not report 
to the Weather Bureau. 

It has been the idea of the writer for some time that 
the publication of all available rainfall data, as well as 
stream-flow data, in a single bulletin or other publication 
would be of very great value. Having this in m‘nd a letter 
was written to Prof. Wilford M. Wilson of Cornell Uni- 
versity, head of the U. S. Weather Bureau in New York 
State, asking if the bureau would be willing to publish 
such records as are obtainable. Professor Wilson states 
that the bureau will receive, publish and file all records 
of rainfall made under proper supervision in the State. 
The records must be reported on blanks furnished by the 
bureau. 

If the various interests which maintain rainfall stations 
would turn in monthly reports to the section director at 
Ithaca they would confer a great benefit on others who 
might have use for rainfall data and in addition to that 
would be making the climatological data of more use to 
themselves, as all the obtainable information for the State 
would be included in the one publication. 

The same applies also to the matter of stream-flow 
records. It is suggested that additional records of flow 
might be published either by the State Engineer or the 
Conservation Commission, or both, in their annual reports 
and that suitable arrangements be made between the va- 
rious part‘es maintaining such stations and one or the 
other of these authorities for the keeping and publishing 
of such records. By this means it seems that there might 
be from two to three times as many records of flow brought 
together under the covers of one book as are now obtain- 
able from the publications of these two departments. 

As an extension of this idea the writer would suggest 
that the American Society of Civil Engineers might well 
‘ollect, collate and publish the various stream-flow and 
rainfall records obtainable for past years. It is suggested 
‘that this might take the form of a loose-leaf book of 
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standard letter size (83 x 11 in.) or of small bulletins 
covering a given stream or stream-flow station which could 
be punched and inserted in a standard loose-leaf covet 
The same system could be applied to rainfall records. The 
plan suggested would enable interested parties to obtain 
the particular information without going to the expense of 
purchasing the entire collection Byron E. WHITE, 
Utica, N. Y., Oct. 26. Engineer Utica Gas & Electric Co 


Bending Stress in Tank Shells Due to 
Restraint of Bottom 


Sir — Concerning the collapse of a molasses tank in 
Boston, the remarkable similarity of this case to the failure 
of the water reservoir of a gas holder in New York about 
twenty years ago is notable. In that disaster a number 
of lives were lost and great property damage occurred, 
and the owners and their engineers were able to convince 
a coroner’s jury that the failure was caused by dynamite 
exploded in the tank by persons unknown, which also is 
the theory advanced in this instance. In each case the 
cause was undoubtedly the same, and the same dange) 
exists in all flat-bottomed tanks of large size as usually 

constructed. The practice of 


ciel ates te following apparently safe 
“ ‘argement due | ; 








tank empty 
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tures, has been responsible 

for some large failures, no 

tably that of the Quebec 

bridge. The error in the 

case of flat-bottomed tanks 

is due to basing the calcula- 

tion of strength on pure ring 

stress only, neglecting the 

Fiat m‘snamed secondary stresses 

Lela x Bottom caused by the anni of 

the ring by the compara- 

tively unyielding flat bottom. 

SKETCH OF TANK SHELL These stresses produce flex- 

NEAR FLAT BOTTOM ure in the side plates near 

their connection with the 

bottom. Experience in boiler practice has shown the neces- 

sity for properly providing for these stresses, even in case 

of small diameters, by a curve of sufficient radius to dis- 
tribute the bending and thereby reduce the stress. 

As the failure of the molasses tank occurred in January, 
it is possible that the liquid was warmed to reduce the 
viscosity. It can be shown that such heating would con- 
siderably increase the bending stresses, and that the com- 
bined tension and bending stress closely approached the 
ultimate strength of the material. If the tank had been 
filled several times before failure, it is probable that even 
a few repetitions of this great overstress had initiated pro- 
gressive fatigue cracks, even without the aid of tempera- 
ture stress. From the published facts the increase in 
diameter due to ring tension, tank full, would be about 
1.25 in. 

A small temperature difference would increase this 
0.25 in., and the accompanying sketch shows the resulting 
condition. In view of these conditions and of the published 
estimate of 1.6 as the factor of safety based on ultimate 
strength and pure ring tension only, there appears to be 
no need to search for an outside agency to account for this 
failure. GEORGE ROE. 

Portland, Ore., Oct. 18. 
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Unusual Sewerage Conditions in Texas 
Of 103 cities in Texas the sewers in 23 are owned by 
companies, of 70 by cities, while the ownership of 2 
is unknown and 8 cities have no sewers. Of the com- 
panies 22 of the 23 (one did not report on the subject) 
charge for the use of sewers. Of the cities 51 charge 
and 10 supply sewerage service free. 
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Traffic Help During Street Obstruction 

Y UTILIZING part of a wide sidewalk as 

way the trenching of Michigan Ave. at Randolph 
St., Chicago, for a footway undercrossing, was effected 
with a minimum of interference to the extremely heavy 
automobile traffic on that thoroughfare. The work was 
done in two sections, so that only half the width of 
the roadway was blocked at one time. A fence was 
built along the sidewalk of the side open to traffic, leav- 
ing a narrow passage for pedestrians, the gutter being 
filicd in with planks to form a smooth roadway. Auto- 
mobiles in one direction swung out through this curved 
widening of the rcadway, instead of all vehicles being 
confined to the half width of the roadway proper. The 
Nash-Dowd!le Co. has the contract for this undercross- 
ing, which will form an approach to the suburban 
terminal station of the Illinois Central R.R. 


a road- 


Overdriven Piles Form Coal-Like Substance 
in Gravel Bank 


By B. H. PIEPMEIER 


Engineer of Construction, Hlinois Division of Highways, Springfield 


‘O> THE Illinois state road Project 5, near Chillicothe, 
the highway crosses seven tracks of the Atchison, 
Topeka and Santa Fé R.R. ac grade. It was decided 
to make a grade separation at this joint by taking 
the highway under the railroad. A temporary trestle 
carried by 30-ft. piles was constructed to support the 


FIG. 1. PILE TRESTLE CARRYING TRACKS DURING 


CONSTRUCTION OF UNDERCROSSING 


tracks during the time the excavation for the under 
crossing was made and the permanent structure built. 
The effects of the pile driving, as revealed in the subse- 
quent excavation, were remarkable. 

The piles were of oak, standard size and well sea- 
soned. They were pointed with a steel point and capped 
with the usual ring and plate, then driven with the 
standard railroad steam piledriver. They were to be 
driven their full depth through a well graded bank 
gravel (2-in. pebbles to sand) above water level. 

All piles were apparently driven their full depth 
even though the driving was very difficult. In some 
instances 24 to 30 hours of constant driving with the 
large steam hammer were required to sink the piles 
to the proper depth. 

After the trestle was completed the excavated mate- 
rial was removed from beneath the tracks and from 
910 


FIG, 2. PILE COMPRESSED, TO ONE-FOURTH ITS LENGTH 


around the piles. Careful examination showed that 
over 50 per cent of the piles had failed to penetrate 
their full depth. Many had buckled and had been com- 
pressed into all kinds of shapes. In a number of 
instances the 30-ft. piles had been merely compressed 
into a mass of from seven to ten feet in length, and 
from 18 to 24 in. in thickness. In a few cases 10 to 
15 per cent of the compressed mass was apparently 
pure coal. Over half the piles had to be redriven 
after the excavated material had been removed. 


Pit Sand Rapidly Screened and Loaded 
Into Auto Trucks 


HE accompanying illustration shows a novel scoop 
conveyor installation at the sand pit of Somers & 
Sons, Wyoming, Pa. The screen was placed in the 
truck, being supported in the truck by a pole and cn 
the edge of the truck by a small bléck of wood. The 
24-ft. scoop conveyor was then placed so that the ma- 


SAND SCREENED AND LOADED 


terial, when discharged, would fall near the top of the 
screen. The screen being set at the proper angle the 
large lumps rolled off out of the truck while the “fines” 
fell through. 

With this arrangement 5 tons of sand were loaded 
and screened in 7 min. In addition to money saved on 
the loading operation, additional revenue was obtained 
by delivering screened sand. 





German Exports Exceed Imports 
in April and May 


(From “Engineering News-Record’s” Berlin 
Correspondent ) 


For the first time in years the money 
value of exports from Germany was 
ereater than that of imports during 
April and May of this year, according 
to figures just made public. In April, 
1920, the balance of exports over im 
ports amounted to 12 per cent and dur- 
in: May, approximately 20 per cent. 
For the year 1919 the imports were 
approximately three times the exports. 
For the first five months of 1920 the 
exports approximated 83 per cent of 
the imports. 

When studying the attached table of 
‘comparisons between pre-war and 1919 
end 1920 figures, full account must be 
tnken of the depreciated value of the 
mark. The increase of imports during 
the years 1919 and 1920 is partly due 
to the low purchasing power of the 
money and partly to the fact that there 
was practically no control of the im- 
ports at the western frontier. The 
money value of exports has increased 
considerably, but it is believed that 
their quantity is below that of the pre- 
war level 


IMPORTS AND EXPORTS OF GERMANY 


Import Export 
1919 Mill. Marks Mill. Marks 
January 397 161 
February 408 195 
Mar h 440 292 
April 626 270 
May 1,468 251 
June 2,688 406 
July 3,538 570 
August 3,817 735 
September 4,191 790 
October 5,179 1,089 
November 4,446 1,284 
December 5,178 4,014 
Total ; 32,376 10,057 
1920 
January ceuaks 6,569 3,219 
February....... 5,932 4,262 
March re 5,683 4,261 
April a 4,768 5,344 
May 5,537 6,647 





Pennsylvania Builds 26 Mi. Dur- 
able Highways in a Week 

The Pennsylvania Highway Depart- 
ment has announced that during the 
week ending Oct. 14, all Pennsylvania 
records on road construction were 
broken. During that week on various 
construction projects in the state, 26.27 
mi. of modern-type highway were put 
down. During the present construction 
season and up until Oct. 19, the State 
Highway Department of Pennsylvania 
has constructed approximately 320 mi. 
f modern-typed roadway. 

During the season of 1920 the main- 
tenance forces of the highway depart- 
nent have entirely resurfaced approxi- 
nately 315 mi. of macadam roadway 


nd have oiled approximately 1,300 mi. 
of road. 
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Vermont’s New Governor Is An 
Engineer 

As the result of the Election Nov. 

2, an engineer, James Hartness, ot 

Springfield, Vt., becomes the new Gov- 

ernor of Vermont. Mr. Hartness, the 

Republican candidate for office, is past- 





JAMES HARTNESS., VERMONT'S 
ENGINEER GOVERNOR 


president of the American Society of 
Mechanical Engineers and was instru- 
mental in organizing the Jones & Lam- 
son Machine Co. at Springfield 30 years 
ago. His efforts are considered to be 
responsible in large part for the indus- 
trial growth of Springfield. 





Electrical Engineers Name 
Federation Representatives 

The Board of Directors of the Ameri- 
can Institute of Electrical Engineers, 
at its meeting Oct. 8, appointed the 
following representatives of the Insti- 
tute on the American Engineering 
Council, the governing body of the 
Federated American Engineering Soci- 
eties: Comfort A. Adams, Cambridge, 
Mass.; A. W. Berresford, Milwaukee, 
Wis.; H. W. Buck, New York, N. Y.; 
F. L. Hutchinson, New York, N. Y.; 
W. A. Layman, St. Louis, Mo.; William 
McClellan, Philadelphia, Pa.; L. F. 
Morehouse, New York, N. Y.: L. T. 
Rob‘nson, Schenectady, N. Y.; Charles 
S.. Ruffner, New York, N. Y.; L. B. 
Stillwell, New York, N. Y.; Calvert 
Townley, New York, N. Y. 

The Florida Engineering Society has 
appointed L. R. McLain to represent it 
at the first meeting of the American 
Engineering Council, Nov. 18 and 19, at 
Washington, D. C. 


AND CONTKACTING 
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Prof. Whipple Speaks of 
His Work in Europe 


Tells Water-Works Men About Activi 
ties of Sanitary Department of 
League of Red Cross Societies 


The chief feature of the meeting of 
the New York Section of the American 
Water Works Association, Oct. 20, 
was an address by Prof. George C 
Whipple, of Harvard University, who 
from February until October of this 
year was chief of the Department of 
Sanitation of the League of Red Cross 
Societies, with headquarters at Geneva, 
Switzerland. Prof. Whipple outlined 
the work of his department abroad and 
some of the prospective work of his 
successor at Geneva, Colonel F. F. 
Longley. 

Among the subjects to which Prof. 
Whipple gave special attention whil 
in Europe were sanitary surveys, a 
scheme for which was outlined; water 
<upply studies, and public health edu 
cation. Colonel Longley, Prof. Whipple 
said, is now engaged on a glossary of 
terms used in sanitation and_ public 
health. He also stated that the League 
of Red Cross Societies, working with 
‘he Tuberculosis Commission of the 
Rockefeller Foundation, is carrying on 
a study of public water supplies in 
France. It is expected that water sup 
ply studies will be made in other Euro 
pean countries, inasmuch as in various 
parts of Europe the public water sup- 
plies are insufficient in quantity and 
qite unsuitable in quality. Moreover, 
there are some large cities that have 
no public water supplies at all. 

As an illustration of public water 
supply needs that have been accen- 
tuated by war _ conditions, Prof. 
Whipple stated that in Roumania and 
elsewhere in Continental Europe filter 
plants and pumps are out of use 
entirely on account of the lack of some 
small part which would cost very little, 
hut cannot be secured. The same gen- 
cral condition applies to transporta- 
tion in Europe. 

Incidentally, Prof. Whipple stated 
that France is planning to enlarge its 
canals. 


PuBLic HEALTH EDUCATION 


As to public health education in 
Europe, Prof. Whipple said that out- 
side of England there is very little edu- 
cation in public health. Some instruc- 
tion in the subject is given in medical 
schools, but this is by doctors and is 
quite inadequate, especially along sani- 
tary lines. Prof. Whipple spent two or 
three months visiting European uni- 
versities, particularly in Switzerland. 
He was well received and the indica- 
tions are that before long a school of 
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public health will be established in 
Switzerland. This may be a Swiss gov- 
ernment school or it is possible that it 
will become internationa! in character, 
depending on whether or not arrange- 
ments are made under which the school 
will be supported by the League of Red 
Cross Societies. Prof. Whipple has 
been asked to make a survey of health 
education in Europe. 

A question remaining to be settled 
is how far the League of Red Cross 
Societies, which is made up of repre- 
sentatives of societies in some thirty 
countries of the world, shall go in public 
health work. Prof. Whipple expressed 
the opinion that it was important to 
remember that public health is largely 
a governmental function and that in 
this field the Red Cross Societies should 
not encroach. Earlier, it was thought 
that the League of Red Cross Societies 
should go extensively into public health 
and sanitation, but the feeling is grow- 
ing that the work should be taken up 
instead by an International Department 
of Public Health, under the League of 
Nations, confining the Red Cross efforts 
to educational work and emergency re- 
lief activities. 

The next meeting of the New York 
Section of the American Water Works 
Association will be on Dec. 1, when a 
trip will be made to New Milford, N. 
J., to visit the works of the Hacken- 

ack Water Co. 


Shipping Board To Sell 
Housing Projects 

The United States Shipp'’ng Board is 

» dispose of all the housing projects 
in which it owns capital stock. When 
its housing program was inaugurated 
money was advanced to local realty 
companies or housing companies organ- 
ized by the shipbuilder concerned. The 
builder constructed the houses on the 
land owned by them and the Sh'pping 
Board took back from the local realty 
companies mortgages covering the 
amount of the houses in each case. The 
board also became the owner of various 
housing projects by the acquisition of 
the capital stock of a number of realty 
companies, 

The board now plans to dispose of 
such projects. The plan for the dispo- 
sition contemplates sel!'ng these proj- 
ects to manufacturing and business con- 
cerns of a substantial character or dis- 
posing of the houses by individual units. 

In order that local conditions may be 
considered and fair terms arranged, it 
is provided that each project shall be 
passed upon by competent local apprais 
ers who shall report the value of the 
buildings, the lots and parcels of land 
and the most advantageous methods 
and terms of sale. Such a plan enables 
the appraiser to present the local con- 
ditions which the board will consider 
in offering the various projects for sale. 

The projects affected by this an- 
nouncement are Iccated at Wilmington, 
Del.; Camden, N. J.; Chester, Pa.; 
Loraine, Ohio; Wyandotte, Mich.; Jack- 
sonville, Fla.; Groton, Conn., and Dun- 
dalk, Md. 











Substantial Salary Increase for 
New York Engineers 


(By Arthur 8S. Tuttle, Chairman, Engincer- 
ing Council’s Committee on Classification 
and Compensation of Engineers) 


Under a recent general readjustment 
of salaries of municipal employees in 
the City of New York the compensation 
for all positions carrying a salary of 
less than $7,500 per annum has been 
increased. In the case of salaries of 
less than $1,500 the increase is at the 
rate of 22 per cent with a minmum of 
$200. In the case of salaries ranging 
from $1,500 to $2,500 per annum the 
increase is 20 per cent. To salaries 
upwards of $2,500 pcr annum $500 has 
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Proposed Engineers and Archi- 
tects Registration Bill for Ohio 


The Association of Ohio Technica! 
Societies has prepared a combined en 
gineers and architects registration bil] 
Every technical organization in the 
state is asked to give consideration to 
the present draft, endorse or submit 
suggestions. When these suggestions 
are received a meeting of delegates wil] 
be called prior to Dec. 1, for final ac- 
tion on the bill and the adoption of a 
plan of campaign for its passage. 

The bill is of the blanket or omnibus 
nature, following the medical and leza! 
practice of giving uniform certificaces 


Average Salary 


Number of After Per Cent 
Position Employees July 1, 1915 Aug. 20/20 Increass 
Chief Ergineer (including Deputy C Lief 
Engineer ; 20 $7,270 $7,450 2 
Engineer 0 3,850 4,470 16 
Senior Assistant Ergir ecr 86 2,850 3,420 20 
Assistant Engineer : 171 2,180 2,760 27 
Junior Assistant Engir ecr Sie 56° 1,630 2,370 45 
Senior Aid (Chief Instrume. imon c:d 
Chief Draftsman) aie 64 1,7¢0 2,440 44 
\id (Instrumentman avd I raftemar). 285 1,500 2,180 45 
Junior Aid (Junior | raftsmaa ad Roc- 
a 150 1,030 1,720 67 


been added, but salaries plus increases 
have been limited to a maximum of 
$7,500. 

The effect of these increases upon 
the compensation of the engineering 
force of the city as organized near the 
close of last year is shown in the ac- 
company_ng table, which also gives a 
comparison with the average compensa- 
tion for the same positions as fixed be- 
fore the shrinkage in the value of the 
dollar became pronounced. All of the 
positions are classified’ on the basis 
recommended by Engineering Council’s 
Committee on Classification and Com- 
pensation. 

Comparing the present average com- 
pensation wth the compensation sched- 
ule proposed by the committee, it will 
be seen that the average pay of junior 
aids and junior assistant engineers 
under this scale is substantially greater 
than that tentatively recommended; 
that the average compensation for aid 
is practically the same as that proposed 
by the committee; that the average 
compensation for senior a‘d and assist- 
ant engineer is very close to the com- 
mittee’s minimum; and that for the 
grades senior assistant eng:neer, engi- 
neer and chief engineer the average sal- 
ary, after the allowed increases have 
been added and notwithstanding the ap- 
preciable betterment in the lower 
grades, is still approx’mately $650 to 
$1,500 per annum below the minimum 
proposed by the committee. 





Health Officers to Discuss Housing 
at Detroit 


A national conference of health of- 
ficers to consider housing questions will 
epen at Detroit, Mich., on Nov. 30, ac- 
cording to an. announcement made by 
Dr. Henry F. Vaughan, health commis- 
sioner of Detroit. 


for all branches. A long definition of 
the practice of engineering and archi 
tecture is given because it is the opinion 
of the committee drafting the bill that 
the first attempt to enforce the bill 
would inevitably lead to a definition 
proposed by persons much less compe- 
tent to do so than the members of the 
technical professions. 


PROVISIONS OF BILL 


Only citizens of the United States 
and Canada or those who have mad 
a declaration of the intention of be- 
coming a citizen are eligible to receive 
a certificate. The usual reciprocity 
clause is included. The fee of appli- 
cant for consideration without examina- 
tion is $10 and for examination $25 
No renewal of certificates is required 
Violation of the law in practicing pro- 
fessional engineering, architecture or 
surveying without a certificate is de- 
nominated a misdemeanor and the pun- 
ishment is a fine of from $5 to $10) 
or imprisonment of from 30 days t» 
1 year. A heavier fine, $100 to $1,009, 
is to be levied on any person who 
fraudulent!y impersonates a registere: 
engineer, architect or surveyor. 

The bill is a compromise drawn up 
by a committee, originally appointed in 
January by C. L. Rood, president of 
the Ohio Engineering Society. The 
committee was later adopted by the 
Association of Ohio Technical Societies 
and endorsed by the Ohio Assemoly of 
the American Association of Enzineers. 
It was submitted in preliminary form 
July 9 to a committee of delegates rep- 
resenting most of the technical societies 
of the state and the Ohio Association 
of the American Institute of Architect 3. 
The personnel of the committee Is 4S 
follows: E. A. Lawrence, W. A. Stinch- 
comb, R. E. Hempel, E. G. Bradbury, 
chairman, and F. P. Obee, secretary. 
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Military Engineers Discuss Army 
Reorganization Bill 

The general plan of administration of 
the army reorganization bill as con- 
templated by the General Staff, War 
Department, as well plans for the 
administration of the various technical 
services, was the main subject of dis- 
cussion by members of the New York 
Post, Society of American Military En- 
gineers, at its first fall meeting Oct. 
26 at the Engineering Societies Build- 
ing, New York City. The meeting 
began a series of discussions which are 
to be held thzoughout the year, to be 
participated in by both officers now in 
the military establishment and those 
in civilan practice. 1t is hoped, by these 
meetings, to create a close co operation 
between civilian and military engineers. 

General features of the reorganiza- 
tion bill were explained by Leiut.-Col. 
John W. Gulick, War Plans Division, 
General Staff; plans for the technical 
services were discussed by Major Don- 
ald H. Connolly, General Staff. The 
third principal speaker was Col. Will- 
iam Barclay Parsons, chairman of the 
Post’s military affairs committee, who 
outlined a plan providing for the inter- 
change of civil and. military engineers 
whereby the civilian engineer would be 
assigned to troops for a certain period 
during the year and the military engi- 
neer would replace him in his civilian 
capacity. 

One of the details of the reorgan- 
ization bill as explained to the military 
engineers was the plan whereby all 
reserve officers, in caso of an emer- 
gency, could be immediately given def- 
inite assimenments. Not only would the 
bill retain divisional organization of 
engineer troops, but corps, army and 
general headquarters units, so that in 
emergencies long periods of unassign- 
ment of reserve officers would be ob- 
viated. It was also pointed out that 
reserve officers, with their consent, may 
be called upon to assist the Corps of 
Engineers in river and harbor work. 

Most of the program for the entire 
year’s meeting has been arranged. The 
next meeting of the New Yo:k Post 
will be Dec. 14. Colonel Roger D. Black, 
formerly Corps of Engineers, U. S. A., 
w.ll discuss the “Relations Between 
Staff and Services.” The annual dinner 
is to be held some date in January. The 
other meetings and the subjects to be 
discussed are as follows: Feb. 10, 
“Functional Organizations of Engi- 
neers,” by Major George R. Spalding, 
Corps of Engineers, U. S. A.; April 13, 
“Military and Engineering Defense of 
New York. A trip to West Point will 
be made in May. 


Burlington, N. J., May Buy Out 


Private Sewer Company 

After lengthy negotiations an agree- 
ment has been reached between the city 
authorities and the Burlington Sewer- 
age Co, under which the city will buy 
the sewerage system of the company. 
The council has passed an ordinance 
appropriating $85,000 of bonds to pay 
for the system. 
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May Cross Toronto Harbor 
by Bridge or Tunnel 

Projects for a bridge or a tunnel to 
cross the “western gap” of the harbor 
at Toronto are being studied by the 
Department of Publie Works, it has 
just been announcel. <A bascule bridge 
was investigated some tme ago; its 
cost at present prices wou'd be at least 
$700,000. Such a structure would prob- 
ably reduce the available channel width 
for navigation, however, and a tunnel 
is being studied by the department as 
an alternative. The construction cost 
of a tunnel is believed to be greater 
than that of a bridge, but land dam- 
ages and ma/ntenance are expected to 
be lower. Decision on proceeding with 
one or the other type of crossing is 
likely to be made by next season, as the 
Dominion Government and the Board 
of Harbor Commissioners have an 
agreement that a crossing shall be pro- 
vided. 


Entire Staff Resigns as Protest 
Against Chief’s Defeat 


As a protest against the defeat of 
Lloyd Aldrich, county engineer of So- 
noma County, Cal., at the election Aug. 
31, the entire county engineering organi- 
zation, numbering 41 men, has resigned. 
This action is said to be the resuit of 
the attitude of certain public officials 
and politic ans toward Mr. Aldrich and 
the lack of support of the people of 
Sonoma County. The members of the 
county engineer’s staff state their re- 
fusal to subordinate themse!ves to the 
new administration resulting from the 
September election. There follows a 
copy of a resolution passed recently and 
signed by the 41 members of Mr. Al- 
drich’s staff: 

Whereas, the outcome of the county elec- 
tion of Aug. 31, 1920, is an indication that 
the efforts of our chief and ourselves to 
honestly and efficiently conduct the engi- 
neering work of Sonoma County have not 
received public appreciation, and 

Whereas, We know the great d'fficulty 
that will attend any attempt on our part 
to maintain an equally high standard of 
engineering and efficiency under the pro- 
posed new administration, now therefore 
be it 

Resolved, That we, the engineering orga- 
nization of Lloyd Aldrich, County Engineer 
of Sonoma County, do hereby express our 
great confidence in the ability and integ- 
rity of our chief, and our refusal to sub- 
ordinate ourselves to authority governed 
by ideas which we believe are not in accord 
with the public welfare and the best engi- 
neering practice, by making our resigna- 
tion from the service of Sonoma County 
coincident with his own. 





New Jersey Highway Department 
Plans Winter Conference 

A two-day convention of the staff of 
the New Jersey State Highway Depart- 
ment will be held in Trenton during the 
com‘ng winter to co-ordinate activities 
and deve'op an esprit de corps. No date 
for the conference has yet been set. It 
is planned to have a cccllection of road 
building materials on exh’bition at the 
laboratory of the department in Tren- 
ton. The participants will include divi- 
sion engineers, assistant engineers, 
road inspectors, foremen, heads of vari- 
ous departments, members of field 
parties and all others connected with 
the department. 
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Non-Partisan Political Meeting 

of New York Engineers 

To carry out its primary purpose of 
dealing with public matters involving 
engineering, the New York chapter o! 
the American Association of Eng.nee1 
held a non-partisan pol tical meeting at 
the Engineering Societies Building on 
Oct. 12, 1920. The two major national 
parties had been asked to send official 
representatives to deal with the ques- 
tion, “Which party makes the strongest 
appeal to the engineer?” United States 
Senator J. T. Robinson, former Gov 
ernor of Arkansas, was present as the 
Democratic representative, and Elon H 
Hooker, president of the Electro Chem 
‘cal Co., of Niagara Falls, and long : 
leading figure in state politics, repre 
sented the Republicans. In addition to 
the addresses of these speakers, answers 
of candidates for President and Gov- 
ernor to a series of questions of engi 
neering importance were presented to 
the meeting. 

Of the national questions (see out 
issue of Sept. 23, p. 624), that asking 
support of a movement for a depart- 
ment of public works was perhaps the 
most important. Governor Cox (Dem- 
ocratic) enswered this and all the other 
questions with specific affirmatives. 
Senator Harding (Republican) replied 
by general statements with an appar- 
ently affirmative import. As to state 
issues, Governor A. E. Smith (Dem- 
ceratic) and Judge N. L. Miller (Re 
pub’ican) were asked the following 
questions: 


QUESTIONS ASKED 


(1) Are you in favor of the establish 
ment of a budget system for all state 
expenditures? (2) Are you in favor of 
the establ’shment of a bureau of public 
works, under efficient enzineering direc- 
tion? (3) Are ycu in favor of placing 
the planning, construction and mainte- 
nance of a comprehensive and modern 
highway system under such a bureau? 
(4) Are you in favor of the appoint- 
ment of competent engineers as part of 
the membership of pu lic service com- 
missions and other bod’es supervising 
work largely of an engineering nature? 
(5) Are you in favor of aggressively 
seeking a solution of the problems in- 
volved in making New York City the 
foremost port of the wor!d? 

Affirmative answers to all these 
questions were give: by both candi- 
dates. It was emphasized at the meet- 
ing that these declarations by the lead 
ing cand‘dates give the association 
means for following up the reforms 
covered by the questions. 

In discussing national issues of par- 
ticular appeal to engineers, Senator 
Robinson reviewed the questions ad- 
dressed to the presidential candidates, 
and emphasized Governor Cox’s cate- 
gorical support of the measures out- 
lined, at the same time denouncing the 
qual‘fications contained in the replies of 
Senator Harding. His address was in- 
terpreted as putting the Democratic 
party clearly on record in support of 
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the public works department and other 
measures dealt with in the inquiry. 

Mr. Hooker emphasized the record of 
the Republican party in constructive 
legislation as an assurance of its per- 
formance in the same direction during 
the next Congress, and severely ar- 
raigned the inefficiency and lack of 
sound business methods of the Demo- 
cratic administration, an arraignment 
which he illustrated very effectively 
by citing his personal experiences with 
the War Department. Speaking as an 
engineer to engineers, Mr. Hooker dwelt 
on their responsibility to the public, 
and urged them to use their influence 
to bring about increased efficiency in 
government. 





Hearings on New York-Delaware 

Intercoastal Waterway Planned 

In accordance with a provision of the 
latest Rivers and Harbors Act, hear- 
ings are to be held by the Corps of 
Engineers, U. S. A., looking into the 
feasibility and desirability of a pro- 
posed intercoastal waterway from New 
York Bay to the Delaware River. These 
will be in the Army Building, 39 White- 
hall St., New York City, Nov. 11, 1920, 
at 11:15 a.m. and in the Mayor’s 
Reception Room, City Hall, Philadel- 
phia, at 11:15 a.m., Nov. 12. 


Transformer Explosion Kills 
Twelve 

Shortly after starting two new 
transformers in a_ substation of the 
Niagara Falls, Power Co. at North 
Tonawanda, N. Y., on Oct. 31, an ex- 
plosion occurred in the substation 
which resulted in the death of twelve 
men from oil burns. Press reports 
state that the transformers burst, ap- 
parently because of an internal short- 
circuit. 





Early Reissue of Road Materials 
Shipping Permits Probable 


Issuance of permits authorizing the 
use of open-top railroad cars for road- 
building materials for urgent require- 
ments probably will be resumed in the 
near future. When in the early part 
of October it became necessary to find 
2,000 additional cars daily to speed up 
coal distribution in the Middle West, 
the Interstate Commerce Commission 
declined to renew any of the outstand- 
ing permits for the transportation of 
road material or other urgently needed 
freight in open-top cars. The suspen- 
sion of the priority order covering coal 
for shipment on the Great Lakes will 
release a great many cars, but as coal 
distribution has been held up in the 
Middle West and in the East while the 
Northwest was being given its supply, 
there is some uncertainty as to the 
number of cars it will be possible to 
release from the coal trade. A definite 
policy in this connection probably will 
be worked out within the next few 
days. 


Two More Societies Join 
Engineering Federation 
Two more societies have become 
charter members of the Federated 
American Engineering Societies, in 
addition to the fourteen listed in the 
Oct. 21 issue of this journal, p. 817, 
thus making the total sixteen. The 
Engineering Society of York, Pa., voted 
in favor of joining the federation at 
its meeting Oct. 18, while the Washing- 
ton Society of Engineers took affirma- 
tive action Oct. 20. 


Conference on Employment and 
Vocational Education 

On the tentative program of the con- 
ference on employment and vocational 
education, to be held Nov. 12 at the 
Congress Hotel, Chicago, are scheduled 
eleven papers, four group meetings and 
a discussion in the general meeting of 
the group findings. The conference, 
which is sponsored by the American 
Association of Engineers, will consider 
the problems of employment which are 
confronted by non-commercial employ- 
ment bureaus and the relation between 
employment service and education. 

“Placing the Graduate in His First 
Position” is the subject of an address 
to be delivered’ by A. B. Crawford, di- 
rector of the bureau of appointments 
of Yale University. The attitude of the 
employer toward the man placed in his 
employ by the employment bureau will 
be outlined by Frank D. Chase, presi- 
dent of Frank D. Chase, Inc., of Chi- 
cago. Employment office administra- 
tion will be discussed by George P. 
Hambrecht, chairman of the Industrial 
Commission of Wisconsin. The rela- 
tion between education and industry 
will be explained by John B. Densmore, 
director-general of the Employ-Service. 
One of the important addresses is that 
to be delivered by James P. Munroe, 
vice-chairman of the Federal Board for 
Vocational Education, on “Vocational 
Advisement as a Prime Function of 
Vocational Education.” J. H. Libber- 
ton, manager of the service bureau, 
Universal Portland Cement Co., will 
speak on “Fitting College Students for 
Success.” 


Bankers Endorse Federal Aid 
Highway Work 


A continuance of federal aid high- 
way work and the reclamation of arid 
lands are recommended in one of the 
resolutions adopted by the American 
Bankers’ Association at its meeting in 
Washington last week. The resolution 
reads: 

“The association favors the present 
arrangement of co-operation between 
the Federal and State Governments in 
the construction of national highways 
as the best system available, considers 
that a five-year building program for 
the national highways will prove most 
satisfactory, adequate appropriations 
being made. We favor such Federal 
assistance as is possible toward the 
continued reclamation of irrigable arid 
lands.” 





Industrial Information Bureau 
in China Organized 

The Government Institute of Tec! 
nology at Shanghai, China, will op: 
next February a Bureau of Informs 
tion for alumni. The school is unc 
Chinese government support and pr 
pares engineers and railway admini 
tration men with a technical education 
These men often are located away from 
the port cities and when they desir 
information regarding equipment fin 
it difficult to obtain. To meet this nev 
the school is about to open the buresa 

Manufacturers who are _ interested 
are invited to send catalogs, specitica 
tions, designing data, approximat: 
costs, samples or models. No sales wil! 
be made nor attempted. Impartial in 
formation alone will be offered. <A 
member of the faculty (H. A. Vander 
beek, 5 Cammann Place, Somerville. 
N. J., until December, 1920, and Box 
951, U. S. P. O., Shanghai, China, after 
that date) is now in America on leave 
and will be glad to communicate fw 
ther with any who desire information 
regarding the China field. 





Pennsylvania Highway Contrac- 
tors Form Organization 

At a meeting of the Pennsylvania 
highway contractors, held at Harris- 
burg recently, a temporary organization 
was appointed to draft a constitutio 
and by-laws and arrange other details 
for an organization to be known as 
Associated Pennsylvania Highway Con- 
tractors. H. H. Wilson of Winston & 
Co. has been made chairman of the 
temporary organization and E. J. Hard- 
ing, of the Associated General Con- 
tractors of America, has been loaned 
by that organization to assist in per- 
fecting the permanent organization of 
the new association. 

A general meeting and banquet for 
the purpose of arranging a permanent 
association will be held at Harrisburg 
in the near future. Sixty contractors 
engaged in constructing state roads in 
Pennsylvania attended the preliminary 
meetings. 


Board of Purification of Waters 
Begins Work in Rhode Island 


Under a recent legislative act “to 
prohibit and regulate the pollution of 
the waters of the state,” a Board of 
Purification of Waters assumes contro! 
of water pollution other than that 
affecting the purity of waters for drink- 
ing purposes and ice supply, which are 
under control of the State Board of 
Health. The board consists of 1) 
Thomas H. Connolly of Warren, Gilt 
W. Easterbrooks of Pawtucket, anc 
Harold T. Merriman of Providenc: 
The board is authorized to investigat 
on complaint or its own motion an) 
alleged cases of pollution, and afte! 
hearings to give orders for the cess 
tion of the same. Specific jurisdictio! 
is given over the discharge from stea: 
ers or other vessels of petroleum, g@: 
line, kerosene, tar, oil, or any produ 
or mixture thereof into state water: 








# 
ee 
E 
be 
7 
: 






























































i = 


‘ovember 4, 1920 


Railway Bridge Builders Hold 
Meeting at Atlanta 


The American Railway Bridge and 
Building Association held its thirtieth 
annual meeting at Atlanta, Ga., Oct. 
26-28, attended by 250 members. A 
paper on “The Use of Electricity for 
Pumping Water” was presented by C. 
R. Knowles, superintendent water serv- 
ice ILtinois Central R.R. Mars John- 
son, assistant engineer Illinois Central 
R.R., presented a paper on “The Erec- 
tion of the St. Char‘es Air Line Bridge 
at Chicago,” illustrating it with motion 
pictures. Other motion pictures of 
various bridge work on the Illinois 
Central were shown by J. K. Melton, 
official photographer of that road. A 
paper on housing and boarding the 
maintenance employees was presented 
by Hunter McDonald, chief eng neer, 
Nashville, Chattanooga & St. Louis 
Ry. H. C. Boyden, Portland Cement 
Association, presented a paper on the 
proportioning of concrete mixtures. 


COMMITTEE REPORTS 


Committee reports and discussions 
included the following subjects: Abuse 
of treated material; repair and mainte- 
nance of tank hoops; spray painting; 
maintenance of timber docks; mainte- 
nance of bridges during filling, and 
maintenance and repair of fre ghthouse 
floors. 

Mr. Knowles, of the Illinois Central, 
briefly reviewed the development of 
e‘ectric pumping at railway water sta- 
tions, as electric power has become 
more generally available. Now the 
cost of electric power for pumping is 
usually lower than the cost of fuel 
that would be required for a steam 
plant, and an electric pumping plant 
will require a building of approxi- 
mately one-third the size of that re- 
quired for a steam plant of the same 
capacity. 

Following the report on the abuse of 
treated material, Hunter McDonald, 
chief engineer Nashville, Chattanooga 
& St. Louis Ry., described the satis- 
factory results secured on that road 
during a period of twenty years in the 
use of galvanized iron sheets over caps 
and stringers to protect them against 
decay. In connection with the report 
on repair and maintenance of tank 
hoops, the discussion brought out a 
preference for round hoops on grounds 
of decreased breakage and less injury 
to timber. The report on spray paint- 
ing stated that the results depend on 
the skill of the operator, and in the 
discussion which followed it was stated 
that spray painting is economical with 
experienced operators, the waste paint 
being offset by the reduction in labor. 


Research in Hollow Tile 
The hollow clay tile manufacturers 
association has appointed H. D. Foster 
as research associate to work at the 
Bureau of Standards on problems of 


interest to the membership of this 
association. 
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Hoover Sees Opportunity for 
Profession in Federation 


Commenting upon the Federated 
American Engineering Societies, Her- 
bert C. Hoover, president of the Ameri- 
ean Institute of Min’ng and Metallurg- 
ical Engineers, in a recent statement 
given out by the Joint Conference Com- 
mittee, sa‘d, in part: 

“The Federated American Engineer- 
ing Societies is of such portent that it 
seems to me real co-operation can be 
accompl shed in fu'l measure only by 
membership in it and that only through 
such combined action can we secure the 
measure of public service we all desire. 
The object of this organization, as 
stated in the constitution, is to further 
the public welfare wherever technical 
knowledge and engineer'ng experience 
are involved, and to consider and act 
upon matters of common concern to the 
engineering and allied technical profes- 
sions. Here is the opportunity for the 
engineering profession to show its soli- 
darity and accept this opportunity of 
performing its duty to the nation, 
which rests upon the profession as a 
whole and cannot be performed by any 
component part in an_ individualistic 
effort.” 


Delegates to Federation Meeting 


D. J. Sterrett has been appointed a 
delegate to represent the Detroit En- 
gineering Society at the first meeting 
of the American Engineering Council 
in Washington, D. C., Nov. 18-19. 

W. B. Powell will be the delegate cf 
the Buffalo Engineering Society at this 
meeting, 





Second Span of Key Bridge 
Is Placed 


A second temporary steel span has 
been successfully placed in the course 
of the construction of the Key bridge 
at Washington. This span, which is 
187 ft. in length, was successfully 
placed, like its larger predecessor, by 
floating it into position on barges and 
allowing it to settle into place with the 
outgo of the tide. 


New British Cement Specification 

The British standard specification for 
portland cement which was first issued 
in 1904 has been recently rev'sed. The 
new edition, just issued, supersedes 
that published in 1915. In the revised 
specification no cement to which slag 
has been added or which is a mixture 
of portland cement and slag will com- 
ply with the specification. The specific 
gravity test and the aeration of cement 
before testing for setting time have 
both been eliminated. Other modifica- 
tions refer to the sampling of cement 
stored in deep bins, the calculation of 
the lime rat’o, setting times, and the 
supplying of certificate by the seller. 
The specificat‘on can be obtained from 
the British Engineering Standards As- 
sociation, 28 Victoria §&t., London, 
8. W. 1. 
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Concrete Ship Lost in Collision 


On the night of Oct. 29 the concrete 
ship Cape Fear, which was built by 
the United States Shipping Board at 
Wilmington, N. C., was sunk in the 
deepest part of Narragansett Bay in 
a collision with the Savannah Line 
steamer City of Atlanta. The Cape 
Fear was bound south out of Provi- 
dence in ballast and the City of Atlanta 
north for Providence with a cargo of 
rig iron. How the acc‘dent happened 
las not been definitely determined. It 
is reported that the weather was clear 
and only a light sea running. 

The City of Atlanta apparently hit 
the Cape Fear head on amidships, and 
the concrete ship remained above water 
only a few minutes. Twenty-three of 
the thirty-four men of the crew of 
the sunken vessel were rescued, bu‘ 
the remaining eleven are at present 
unaccounted ior. 

The Cape Fear was built by the Lib- 
erty Shipbuilding Co. at Wilmington, 
N. C., during the war. She is 282 ft. 
long overal!, 46 ft. beam, 28 ft. depth, 
having a full cargo displacement of 
6175 tons, a deadweight of 3,257 tons. 
The vessel was described in Engineer- 
ing News-Record July 4, 1918, p. 17 
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Calendar 


Annual Meetings 


AMERICAN SOCIETY CIVIL ENGI 
NEERS, New York City, Jan. 19, 


1921. 

ASSOCIATED GENERAL CONTRAC 
TORS, Washington, D. C.; New 
Crileans, Jan. 25-27. 


AMERICAN ASSOCIATION OF 
STATE HIGHWAY OFFICIALS 
Washingten, Db. C.; Washington 
D. C., Dee. 13-16 

FEDERATED AMERICAN ENGI- 
NEERING SOCIETIES, New 
York; Washington, D. C., Nov. 18 
19. 

NATIONAL DRAINAGE CONGRESS, 
Chicago; Atlanta, Ga., Noy. 10-12 





The Rochester (N. Y.) Engineering 
Society, on Oct. 26, was addressed by 
Edwin A. Fisher, consulting engineer 
and superintendent of city planning, 
on “City Planning and Zoning of 
Rochester.” 


The Engineering Society of Western 
Mass., at its meeting, Nov. 11, at West- 
field, Mass. will be addressed by Prof. 
L. P. Breckenridge, Yale University, on 
“The Evolution of the Cast-Iron Heat- 
ing Boiler as relating to the Problem 
of Power and Fuel.” 


The Western Society of Engineers’ 
noon-day luncheon meetings have been 
resumed. The following speakers have 
been announced: Nov. 12, E. J. Mehren, 
editor, Enginzcering News-Record on 
“An Engineer’s Observations in Eur- 
ope.” Dec. 11, Dr. George E. Vincent, 
president of the Rockefeller Foundation. 
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The Western Society of Engineers’ 
technical meetings for November in- 
clude the following addresses: Nov. 8, 
Charles Evan Fowler, consulting en- 
gineer, N. Y., on “The Evolution of 
Pridge Design;” Nov. 10, S. W. Parr, 
professor of applied chemistry, Univer- 
sity of Illinois on “Fuels of the Fu- 
ture.” The Young Mens’ Forum is 
sponsor for three meetings to be held 
soon. W. H. Fogerty of the Alexander 
Hamilton Institute will speak Nov. 13, 
Saturday afternoon, on “Mental Train- 
ing;” G. R. McDermott, mechanical en- 
gineer, Illinois Steel Co. and F. H. Wil- 
cox, mechanical engineer, Freyer-Bras- 
sert Co., Nov. 15 on “Waste Heat 
Utilization,” and C. W. Gennet, Jr., en- 
gineer, Robert W. Hunt Co., Nov. 18, 
on “Steel Rails.” 


PERSONAL NOTES 





W. H. FRANKLIN, for four years 
manager of the Jam Black Masonry 
and Contracting Company, Chicago, 
has entered the employ of the Morava 
Construction Company, Chicago. 

C. H. BIRDSEYE, chief geographer 
of the U. S. Geological Survey, com- 
pleted arrangements with the. district 
engineer of the Corps of Engineers at 
Chattanooga for co-operative work be- 
tween the Geological Survey -and: the 
Corps of Engineers on the survey 
which is to be made of the Tennessee 
River basm. 

IRA ROGERS, recently identified 
with road projects in Lynn County, 
Kan., has been appointed resident engi- 
Aid Project 60, 


neer on Federal 
Kansas Highway Commission, with 
headquarters at Garnett. 

PAGE GOLSAN, formerly assist- 
ant-to-the-president Great Western 
Power Company, consulting engineer 
for the Fleishhacker interests and of 


the Western office of C. B. Peters Co., 
Inc., exporters, has resigned these posi- 


tions to be with the firm of Ford, 
Bacon & Davis, engineers, New York 
City. 

G. R. KENNY, until recently sta- 


tistician and valuation engineer for the 
San Joaquin Light & Power Corpora- 
tion, is now with Ford, Bacon & Davis 
in valuation, report and special investi- 
gation work. Prior to his connection 
with the San Joaquin Light & Power 
Co. he was assistant engineer for the 
Railroad Commission of California. 
COLONEL H. W. HupSoOwN, form- 
erly engineer of construction, Trans- 
portation Deaprtment, A. E. F., has 
been appointed chief engineer of the 


Interstate Railroad Co., with head- 
quarters at Norton, Va. 

CHARLES W. SHERMAN of 
Metcalf & Eddy, Boston, -Mass., has 


been nominated for the presidency of 
the New England Water Works Asso- 
ciation for 1921. 
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H. WILSON, engineer maintenance 
of way of the eastern division, Chicago 
Great Western R.R., with headquarters 
at Chicago, has resigned to become 
trainmaster, Denver & Rio Grande R.R., 
Denver, Col. 


OBITUARY 





A. S. MARKLEY, for some time 
superintendent of bridges and_ build- 
ings, Chicago & Eastern Illinois R.R., 
died Oct. 14 at Danville, Il. 


JAMES H. SHERMAN, president 
of the Sherman Engineering Co., Kan- 
sas City, Mo., died in that city, Oct. 2. 
He was 36 years old. Previous to 
opening his office in Kansas City he was 
in the Engineer Corps of the army and 
had been connected with the Truscon 
Steel Co., Lehrack Engineering and 
Contracting Co., and Burrell Engineer- 
ing Co. at Oklahoma City. 


GEORGE M. INGRAM, vice-presi- 
dent Warren Brothers Co., Boston, 
Mass, died Oct. 28 at Nashville, Tenn. 
Prior to his association with Warren 
Brothers Co., which began in 1902, he 
had organized the Nashville Roofing & 
Paving Company. 

Louis B. JONES, on the engineer- 
ing staff of the Maine Highway Com- 
mission, was the victim of an elevator 
accident which caused his death on Oct. 
12 at Portsmouth, N. H., where he was 
attending a conference on the new in- 
terstate bridge. Mr. Jones was 48 
years old and a graduate of the United 
States Naval Academy, class of 1894. 


WILLIAM MARRIGAN, contrac- 
tor, died Oct. 18 at Port Arthur, Can- 
ada. He was born in Beauce County, 
Quebec, 1861, and had been in the con- 
tracting business since 1883. Since 
that time he had been engaged in the 
following works: Ballasting opera- 
tions on sections of the Bangor Aroo- 
stook Ry. in Maine and the construc- 
tion of railways, bridges and canals in 
Canada. 


PHILIP A. MORLEY PARKER, 
one of the leading engineers in the 
Federated Malay States, died at Kuala 
Lumpur Aug. 4. For several years he 
was in the service of the Punjab Irri- 
gation Depot. He then entered private 
practice in London and later went to 
Australia in charge of the Sydney 
underground railway. About two and 
a half years ago he went to Malaya 
and, until his death, was connected 
with J. A. Russell & Co., Kuala Lum- 
pur. He specialized in hydraulic engi- 
neering and was the author of the book 
“The Control of Water.” 


MICHAEL H. FOLEY, pioneer 
lumberman and railroad contractor, of 
St. Psul, Minn., died in Los Angeles, 
Cual., Oct. 20. He was born in Lan- 
mark County, Ontario, Canada, in 1845. 
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Minnesota 
with his two brothers, established t} 


He went to 


firm of Foley Brothers. His firm w 
largely interested in building near! 
all the railroad systems of the Nort 
west. The ocean terminal at Halifa, 
is one of the more recent projects 
the firm. 








BUSINESS NOTES 





W. L. SAUNDERS, formerly in t! 
engineering department, Concrete Ste 
Co., New York, has been transferred t 
the Washington office as district engi 
neer. 

THE AMERICAN ENGINEER 
ING CoO., Philadelphia, has opened 
new Office in Cincinnati for the purp: 
of extending Taylor stoker represent: 
tion and service. M. M. Masson is 
charge of this office. 

J.J. ARNSFIELD, formerly adver 
tising manager of Fairbanks, Morse ¢ 
Co., has been elected president of t! 
Engineering Advertisers’ Association o 
Chicago to succeed A. H. Hopkins, 
signed. 


FREYN, BRASSERT & CoO., eng 
Chicago, have been appointed 
consulting engineers for the Roya 
Netherlands Blast Furnace and Stee! 
Works Company, The Hague, Holland 
W. J. CLUFF of Toronto has been 
nominated director of the King Edwari( 
Construction Co., Toronto. 


neers, 


JANS & DREW COMPANY, engi 
neers and contractors, representing the 
Hydraulic Steel Craft Company, Cleve 
land, have opened offices at 1806 Main 
St., Dallas, Tex. They will specialize in 
the construct‘on of hydraulic steel fac 
tory and warehouse buildings. 


Cc. W. HUNT ENGINEERING 
CORPORATION has been grganized 
in the interests of the Hunt products 
and all engineering services previous!) 
performed by the C. W. Hunt Co., Inc., 
New York. 

THE HUNTER MACHINER\ 
Co., Milwaukee, Wis., formerly Kern 
Hunter Co., announces a service depart 
ment under the charge of G. N. Spiess, 
formerly with George F. Smith Co., St 
Louis. 


THE AMERICAN WOOD PIPt 
C 0., Tacoma, Wash., announces the ap 
pointment of Anton J. Berger as d 
trict manager of its recently estab 
iished Chicago office in the Marquett« 
Building. 


G. SCHIRMER has resigned 
sales engineer Whiting Foundry Equ 
ment Co. to become associated with \W 
C. Bennett, industrial engineer, ‘ 
cago, engaging in all branches of fou! 
dry and indwstrial engineering, desig" 
ing, superintending and equipping 
complete installations. 



























